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Gulf Shores Public Beach Acquisitions Prevents Further Losses
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New Orleans Elevations Project for Pre-FIRM Structures

Newton - Acquisition Project Buyout as an Effective Investment

“Noah's Ark” A First Person Account

Non-Structural Mitigation Cost Effective Way of Preventing Damage
Delaware Seismic Exploration Getting a Picture of the Subsurface
Residents Survive May 2003 Tornado Surviving the Tornado in Oklahoma City
On Safer Ground New Secure Housing Program

Operation Smoke Alarm Preventing Future Fire Fatalities

Ottawa County, OK Acquisition Project

Pacific Tsunami Museum Museum Educates New Generations
Partnership, Program, Persistence Watershed Buyout Plan

Petersburg Area Acquisition Returning Area to Natural Contours

Philippi Acquisition Preventing Flooding In a Rugged Terrain

Placer County Elevation Project Miner's Ravine

Police Department Seismic Retrofit Strengthening A Critical Facility
Poquoson Home Protection Elevating After Hurricane Isabel

Public School Retrofit Program Efforts Prompted By Parents and Staff
Railroad Bridge Removal Providing Flood Control

Redlands Fire Demonstration Garden Fire-Resistant Landscaping
Redlands Schools Seismic Mitigation Protecting Students and Computers
Home Relocation Protecting from Future Hurricanes

Repetitive Losses in Mississippi Using Digital Photos For Identification
Residential Elevation Provides Peace of Mind

Retirement Villa Elevation Keeping Senior Citizens Safe

Bridges of Conecuh County Protecting Pilings From Scour

Staying High and Dry Elevated Richmond Restaurant

River Road Project Keeping Road from Eroding

Roadway Drainage Modifications Preventing Erosion Damage

Flooded Rockhill Property Relocation Project

Safe Room Initiative Pays Off Tornado Initiative Rebate

Safer Shelters Become a Reality Initiation for Shelter Retrofit

Santa Rosa Island Public Works Rebuilding Building After Hurricanes
Seismic Mitigation of Water System Protecting the Public Water Supply
Seismic Retrofit of Fire Stations Structural and Non-Structural

Seismic Retrofit of Mobile Homes Protecting Against Flood and Earthquake
Seismic Retrofitting of Buildings University of California Santa Barbara
Shelter from the Storm Citizens Flock to Fire Dept's Shelter

Sheandoah River Property Elevation Project More Economical

Resisting Wildfires and Floods Simi Valley

Smart Recovery Mitigation Campaign Ohio's Mitigation Awareness Program
Snake Warrior Island Mitigation and Improvement

Snow and Ice Control Project Battling Sleet and Freezing Rain

South Dakota Electric Cooperative Moving Power Lines Underground
Sportsman's Paradise Changing Vacation Spot for Recreation

Below Ground Storm Shelter Shelter Protects Family and Neighbors
Storm Shutters Spare South Annex Saving Hundreds of Thousands in Repairs
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Storm Water Management Managing Storm Runoff

Story County Acquisitions Properties Transformed for Training Uses

Beach Improves Municipal Structures Retrofitting to Resist Hurricane Damage
Critical Facility Damage Reduction Hospital and Government Teamwork
Tillamook County Cow Pads Protecting Livestock

Town Farm Road Culvert Project Keeping the Road Open

Town of Fredericksburg Acquisition Despite the Lack of Funds

Town of Louise Acquisition Project

Town of Vinton Acquisiton Project

Harris County Flood Control Changes Made After Allison

Repetitive Flood Damaged Homes Two Approaches

Two Tangier Island Elevated Homes Rising Above the Wrath of Isabel
Typhoon-Resistant Home on Guam Homeowner Reinforces Building
Underground Power Lines Provides Protection from Severe Storms

Unger Acquisition Family Handled Repetitve Loss Property

United Way of Santa Barbara Protecting Property and Operations
University of Mississippi Structural Seismic Evaluation

University of North Dakota Backflow Valve Project

UND Wheels Project Keeping Research from Flooding

Asheville Businesses High & Dry Ordinances Effective for Businesses
Urban Forestry Educational Program Reducing Vegetation Damage and Loss
Valmeyer Acquisitions Buyouts Create Open Space

Vernonia Acquisition and Elevations Moving Properties Out of the Floodway
Village of Fort Recovery Acquisition and Relocation

Virginians Overcome Devastation Stay High and Dry During Isabel
Volunteer Engineers Working To Help Communities Recover

Warner Bros Studios Seismic Retrofit and Emergency Services

Water Storage Tank Seismic Retrofit

Wayne Gibb's Home Elevation Taking the Initiative

Weather Radio Distribution Ensuring Adequate Hazard Warning

Wilcox Pond Culvert Upgrade Preventing Roadway Overtopping

Wildfire Mitigation in State Park Protecting the Ecosystem

Willis Creek-Locust Grove Flood Mitigation Project

Wind & Flood Resistant Home Protecting a Personal Investment

Winning The War Against Flooding Clearing the Creek to Keep the City Safe
Wisconsin Mitigation Video An Education and Training Tool
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Brownsville's “Blue Ribbon” Resacas
Reduce Hurricane Dolly Flood Losses

Brownsville, TX—When Hurricane Dolly came in the summer of 2008, Brownsville
was ready with an ingenious disaster defense that kept hundreds of homes from
flooding. The Rio Grande Valley leaders capitalized on natural assets, creativity, and
teamwork to handle Hurricane Dolly’s 10 to14 inches rainfall across the city.

Cameron County,
Texas

FLOODING

As Brownsville’s Joe Barrera, who manages the Brownsville Irrigation District, explains,
this Texas town is networked with what they call resacas, water-filled, winding “blue
ribbons” that aid in flood control and water storage, and add an aesthetic character to
the city. Recently, city officials thought to use the resacas for flood control in a
management network that stretches across multiple agencies.

“Resacas are the piecemeal remains of old channels of the Rio Grande River that used
to meander all through what is now Brownsville. The river now flows along the city’s
southern fringe,” said Barrera. “A hundred years ago, farmers in the [Rio Grande]
Valley hit on the idea of damming up the dry resaca channels so they could become
linear lakes. We use the water to irrigate crops — sunflowers, soybeans, wheat, corn,
rice, onions, cabbage.”

Over time, flooding became a chronic problem in this city of 150,000 that dubs itself
“On the border by the sea.” Hurricane Beulah, for example, dropped up to 30 inches of
rain in 1967, and is the kind of storm that Brownsuville leaders know may occur again in
any year. In more recent years, Brownsville has experienced serious flooding in 1984,
1993, 1996, 1997, 1998, and 2004.

When Dolly stormed ashore July 23rd in 2008 as a Category 2 hurricane, rain across

Brownsville varied from 6 to 14 inches. Some Brownsville residents call Dolly a 100- Quick Facts
year storm; others say it was less. Nonetheless, in the old days, they would have been
awash. Sector:
Public
But not this time. "We did a lot of things differently this time, and it paid off well,” said Cost:
Brownsville Assistant City Engineer Doro Garcia, Jr. “I don't think in the history of Amount Not Available

Brownsville we have been able to manage that much water without flooding." Primary Activity/Project:

Joe Barrera said, “I didn’t have a single complaint call.” The city reported some flooded Flood Control

streets but virtually no complaints of water in buildings. Primary Funding:
Local Sources

Brownsville leaders reduced Dolly’s flooding impact dramatically with a multi-pronged
program of prevention, pipes, pumps, planning, and partnerships. The city’s flood-
mitigation program requires careful planning, vigilant management, and close
cooperation among a patchwork of entities with differing authorities.

“I have to say,” said Barrera, “we’ve worked on it. This is a joint effort among a lot of
people who work together well. It could never work without our partners.”

Together, they developed updated plans and procedures, starting with a major flood
protection study in 2004. They created flood detention basins in strategic areas, using a
combination of local money and other funds such as U.S. Housing and Urban
Development (HUD) Community Development Block Grants (CDBG). Three detention
ponds reduced flooding directly for more than 35,000 people, according to Ben Medina,
Brownsville Planning and Community Development Director.
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Mitigation of Essential Structures
Helps to Keep Waste Water Treatment Plant Ope

Lincoln, NE - In January 2000, the Nebraska Emergency Management Agency
(NEMA) approved Hazard Mitigation Grant Program (HMGP) funds for the City of
Lincoln’s Waste Water Treatment Plant (WWTP), Theresa Street location. The WWTP
had requested funds to provide flood protection around an electrical substation and
transformers that would be in danger of failing during a potential flood event.

The electrical substation was originally enclosed by a chain-link fence that was open to
potential floodwaters from Salt Creek. The HMGP grant helped to pay for the
construction of a six foot brick and reinforced concrete wall to enclose the electrical
substation. The entrance was engineered for stop logs (removable flood shields) to be
inserted during the time of a flood warning, completing the barrier and protecting the
substation from floodwaters. The gates are tested on an annual basis to ensure proper
fit.

On the west side of the WWTP an electrical transformer was mitigated by raising it
three feet over the 100-year flood elevation. The transformer was set up on top of a
brick and cement foundation structure effectively raising and protecting it.

The plant’s sludge-processing tanks’ below-grade stairwells were susceptible to
flooding. The stairwell was mitigated by being partially elevated with concrete and
enclosed with approximately 12 inches of stainless steel. The stairwell entrance has
also been designed using a similar technique used on the electrical substation,
incorporating stop logs to prevent floodwaters from filling the stairwells.

The project had a total cost of approximately $298,000.00 of which $178,000.00 was
awarded through the HMGP grant. The benefits of the project greatly outweigh the
initial cost. These protective measures help to protect vital components of the WWTP
from the Salt Creek that runs along the side of the plant.
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Lancaster County,
Nebraska

FLOODING

Quick Facts

Sector:

Public/Private Partnership

Cost:

$298,000.00 (Estimated)

Primary Activity/Project:

Flood-proofing

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



FEMA Mitigation Leaves Bridge
Standing Strong Through Repeated Flooding

Reynolds County, MO - Simple design improvements to a one-lane bridge in rural
Reynolds County, Missouri have left the span standing while others around it have
been damaged or destroyed by repeated flooding. The County Road 324 bridge over
Sinkin Creek near Centerville was heavily damaged in a flash flood in Spring 2002.
Ongoing storms and tornadoes in late April that year resulted in a presidential disaster TORNADO
declaration that included most of southern Missouri.

Reynolds County,
Missouri

In the multi-million recovery effort that followed, the Federal Emergency Management
Agency (FEMA) approved funds to rebuild specific public infrastructure to higher
standards. The effort is known as mitigation — an effort to break the cycle of damage
and repair and to reduce repeated losses and the financial burden of rebuilding again
and again.

“We've had five or six major floods since,” said Don Warren, Reynolds County District
Commissioner. “It's held through all of them.”

One bridge, just a few hundred yards to the north on County Road 308, was washed
out in June 2008, in the severe storms and flooding that resulted in another federal
disaster declaration.

The County Road 324 bridge was one of several projects to receive mitigation funding :ﬂ
following the 2002 disaster. Working with FEMA'’s team of mitigation experts, the bridge Fuis 27751

'\.I.r
i

replacement project included replacing about 200 feet of road, the bridge footings, and @& oo v L sl o e s
creating a concrete spillway in the streambed. S f{-,*"'"; RF e

It also included_ seve_ral other unique features that have enabled it to withstanq Quick Facts

repeated flooding. Six 2 feet x 8 feet box culverts support the road over the bridge. _

Each has a specially-designed concrete riser that slopes up and out of the stream at \z(ear'z

about a 30-degree angle. During flooding, the risers let tree stumps, branches and 00

other materials wash up and over the bridge without damaging the structure. While Sector:

sand and gravel can migrate and clog the wide culverts during flooding, they are now  Public

much more easily cleaned, according to Commissioner Warren. Cost:

. . . . . . Amount Not Available
FEMA mitigation funding is provided as a component of its Public Assistance (PA)

program, which reimburses local governments and certain nonprofits for disaster
related costs for debris removal, emergency protective measures and repair or
restoration of public infrastructure.

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
Generally, the PA program restores disaster-damaged infrastructure to pre-disaster

conditions. However, where it is cost-effective and technically feasible, additional

funding can be approved to restore the structure to a higher standard and make it more

disaster resistant.

Commissioner Warren said the work was completed by his own road crew in the fall of
2002, and cost about $64,000. FEMA provided 75 percent of the total; the remaining 25
percent — about $16,000 -- was split as 10 percent and 15 percent by the state and
county, respectively.
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Flood Control Projects
Revamp Communities

Kansas City, MO — In 1864, Brush Creek flowed through the middle of the Battle of
Westport, (the biggest battle of the American Civil War west of the Mississippi River).
The site is present-day Kansas City. Today the creek is the focus of a different battle,
to keep floodwaters at bay, to protect area citizens and to enrich contiguous

communities. ' FLOODING

Brush Creek, located 5 miles south of downtown Kansas City, meanders 6.5 miles
across Kansas City from the Kansas state line on the west to the Blue River on the
east. It lies at the center of residential neighborhoods, commercial areas, educational,
cultural and research institutions.

Rl

Jackson County,
Missouri

“When the Brush Creek channel was first built in the 1930s, everything on the southern
edge of Kansas City was rural and farmland. The water control system was built to
handle water under those circumstances. Everything in the area changed as growth "
and development occurred. Water flow increased dramatically,” said Kent Myers, Quick Facts

program manager at U.S. Army Corps of Engineers, Kansas City District.

Year:

In 1977, storms and heavy rains caused flash flooding as Brush Creek quickly spilled 1998
its bounds into surrounding roadways, residential and commercial districts. The storm  Sector:

caused an estimated $66 million in property damages and 12 people were killed at Public
nearby Country Club Plaza. Shops and restaurants in this upscale outdoor shopping Cost:
mall were filled with more than five feet of floodwaters. $164,000,000.00 (Estimated)

Primary Activity/Project:

As a first-line strategy following the catastrophe, Kansas City petitioned the U.S. Army
Flood Control

Corps of Engineers to help reduce flood hazard problems. As the Corps implemented
environmental assessments and planned construction designs to control flooding, the  Primary Funding:

city’s Parks and Recreation Department developed companion plans to enhance Hazard Mitigation Grant Program (HMGP)
nearby communities and beautify the adjacent linear park which runs parallel to the

creek.

Kansas City’s Public Works Department, Water Services Department, city planners,
consultants, community leaders and citizens joined the flood control planning team.
This collaboration formed Brush Creek Flood Control and Beautification Initiative in the
early 1980s.

In 1987, Kansas City passed a $51 million bond issue, the Cleaver Plan, introduced by
then Kansas City Councilman Emanuel Cleaver, now Congressman. The plan helped
to fund the flood control and beautification projects.

Known as America’s first outdoor shopping mall, the affluent Country Club Plaza and
adjoining Plaza Reach, were the first areas revamped following the Cleaver Plan. While
the U.S. Corps of Engineers constructed channel improvements, the City undertook the
replacement of several bridges along Brush Creek that restricted water flow during
heavy rain storms. Flood control works progressed eastward to include nearby Paseo
intersection and Lake of Enshriners, which extends up Brush Creek as a result of a city-
built dam.

“The Corps identified justification for the project to initiate at Country Club Plaza and
nearby districts based on an economic impact analysis,” added Karin Jacoby, division
manager, Water Services Department, Kansas City.
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Multi-Agency Flood Mitigation Effort
Transforms, Beautifies Missouri Community

Wayne County, MO - It's a long way from the terror of a flood to a happy park, but
that's what's happening in Piedmont, Missouri where a cooperative effort is moving
people out of harm’s way and saving lives and taxpayer dollars.

Wayne County,
Missouri

Located in southeastern Missouri, Piedmont, is no stranger to flooding. The McKenzie FLOODING
Creek flows south, directly through the center of this small community before emptying
into the Black River. In the last two decades, flood damages to residential and
commercial properties, structures and contents, averaged $584,000 annually,
according to Federal records.

Devastating floods struck in 1982, 1983, 1993, 1995, and as recently as March 2008.
Funding from the Federal Emergency Management Agency (FEMA) Hazard Mitigation
Grant Program (HMGP), the U.S. Department of Agriculture (USDA), the U.S. Housing
and Urban Development (HUD) Community Development Block Grants (CDBG), and
other sources has paid for clearing many structures out of the flood zone.

The agencies’ voluntary home-buyout programs have enabled the City of Piedmont to
transform lower-value, flood-prone properties into parks, ballfields, trails, and other
community assets. More than 125 property owners have participated in the buyout
program during the last two decades when floods struck again in March 2008.

“Earlier floods [since the buyouts] didn't have the power or force of this year’s [flood],”
said former Mayor Gaylon Watson after the March 2008 flooding, a long-time proponent
of buyouts. “We’d be picking up bodies if the buyouts hadn’t taken place.”

“People would have died this year,” agreed DeWayne Robertson, who moved from the Quick Facts
flood zone with his elderly parents after the 1995 high-water event. “The water came up

Year:
so fast.”

1993
Interest in the buyout program remains high, particularly when the McKenzie Creek Sector:
overflows its banks. City Clerk Tammy Thurman said she had more than 70 inquiries on Public
the program within days of this year’s high-water event. Cost:

. . Amount Not Available
The real impetus for the buyout program began following the 1993 flood, one of the

most devastating and significant disasters in the history of the Midwestern U.S. Just
two years later, a flood of nearly the same magnitude struck again. A public meeting to

initiate the voluntary buyout program was held in March 1995. Primary Funding:
Hazard Mitigation Grant Program (HMGP)

Primary Activity/Project:
Acquisition/Buyouts

Over the years, City officials have became adept at bringing together stakeholders and
program sponsors to mitigate flood damages while turning buyout properties into award
-winning public space. Additionally, Piedmont officials have found funding, grants, and
private donations to accomplish the transformation. The cost to the City’s taxpayers has
been less than 1 percent of the nearly $4 million project.

FEMA’s HMGP provides funding to the State as the program grantee. The State in turn
provides funding to qualified local governments to purchase properties in the flood
zone. Homeowners must voluntarily agree to sell their properties, and once the local
jurisdiction takes title, all structures are razed and turned into limited-use public space.
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One Little Room Provides
a Big Sense of Security

In 1975, Dan and Dale Hoyt were living in Dale’s grandparents’ farmhouse in Missouri
Valley, lowa. One day in May, at home with her three-year-old and two-month-old sons,
Dale watched a television report as a tornado struck Omaha, Nebraska, some 15 miles
from their house. With Dan away at work, Dale chose to be cautious and made her way
with her children into the cement basement.

Fortunately for the Hoyts, the tornado remained localized in the Omaha area. The
storm was responsible for three deaths and 200 injuries, destroyed 287 homes, and
caused approximately $1.1 billion in damage. It is still regarded as one of the costliest
natural disasters in American history.

The fear and concern caused by such a devastating force of nature so close to their
home and family never left the Hoyts. Years later, when they designed and built their
new house, they chose to protect themselves from the eventuality of a similar event
happening to them.

“When you live here in lowa, you need protection from tornadoes,” said Dale. “When
we were kids, everybody just went out to their cement cellar. Because we live in the
floodplain, however, we couldn’t put a basement in our new house, so we needed
somewhere to go to be safe.”

They hired contractor Delbert Bach to lay the foundation, and design and install a safe
room at grade level. Mr. Bach has been working with insulated concrete form (ICF)
foundations since 1997. Using this construction technique, the basic design of the
structure consists of two layers of hardened Styrofoam that enclose another layer of
poured concrete, which is available in four degrees of thickness: four, six, eight or ten
inches. For the Hoyts’ room, they chose to go with the six-inch concrete, which when
combined with the Styrofoam outer layers resulted in a wall thickness of almost one
foot.

The ICFs are connected by high-impact poly-plastic fasteners. Layers of rebar rods are
installed into the concrete both horizontally and vertically every 16 inches. This creates
a mesh-like pattern that lends the walls of the safe room much of its strength. The door
is one-and-three-quarter-inch-thick steel. It opens inward in the event of debris piling in
front of the door opening, and is secured by deadbolts at the top and bottom. A
peephole allows the family to see out to make sure that everything is safe.

The safe room measures seven-and-a-half feet by six-and-a-half feet. Along with a
filing cabinet that holds the Hoyts’ important documents and papers, they also keep the
room supplied with bottled water, flashlights, batteries, blankets and other essentials
that would be needed following a tornado impact. Even with these items taking space,
Dale feels sure that they would still be able to fit as many as eight people in the safe
room if the need arose.
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lowa

SEVERE STORM

“
Quick Facts

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Safe Rooms/Community Shelters
Primary Funding:

Homeowner
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Residential Buyout Program
Eliminates Repetitive Flood Loss
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Arnold, MO - The City of Arnold (pop. 20,082) is a thriving, prosperous community
located just 20 miles south of St. Louis where the Meramec River joins the Mississippi.
The Meramec, flowing south, forms the eastern border of the city. But in the late
spring/summer of 1993, great floods struck hard across the Midwest, inundating
northeastern portions of Arnold and damaging more than 225 properties. While the
potential for flooding is always a fact of life in Arnold, the 1993 flood was the most
significant and devastating flood in the city’s history.

Arnold residents William and Kathy Flanigan were better prepared than most. When it
became apparent flooding was imminent in mid-July, they picked up their possessions
and moved nearly everything they owned to higher elevations — to seven separate
locations in all. A 16th birthday party planned for their daughter had to pass without
celebration.

“Life happens. Birthdays and funerals go on. Then you have to fit a flood in,” said Kathy
Flanigan.

But returning home in August after the water subsided, the Flanigans found water had
completely filled their basement and reached eight inches above the first floor.

Following the 1993 flood, the Flanigans were one of 528 Arnold households to apply for
Federal disaster assistance. Between the disaster housing assistance program,
individual and family grants, and low-interest loans from the Small Business
Administration (SBA), the recovery costs totaled more than $2 million. The National
Flood Insurance Program (NFIP) paid another $2.3 million to the households in the
buyout program.

Mayor Mark Powell noted that the combined disaster assistance did not include the
human costs, such as lost wages, missed work, and the overall effect on the local
economy. He further estimated the city’s cost for public services, such as sandbagging,
health services, and cleanup, averaged about $10,000 per day over the April through
September period that high water threatened the community in the early stages of the
flood.

Since the early 1980s, city officials have been actively encouraging property owners in
the 100-year flood zone to either relocate or take steps to protect their properties. Of
the other methods that protect property owners from and prevent flooding, the buyout
program made the most sense to Arnold officials. A proposed levee system studied in a
1976 report by the U.S. Army Corps of Engineers (USACE) would not be cost effective,
said city administrators.

For the voluntary buyout program in February 1994, more than $4.3 million in Federal
Hazard Mitigation Grant Program (HMGP) funding was approved. The Federal
contribution to the program was 67 percent of the cost, while a Community
Development Block Grant and State and local funding paid for the rest. Arnold officials
aggressively encouraged residents’ participation. The Flanigans, and others, received
formal written notice that assistance was available to help them relocate out of the flood
zone, and word quickly spread.
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Jefferson County,
Missouri

FLOODING

Quick Facts

Year:

1993

Sector:

Public

Cost:

$4,381,191.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Arkansans Get Ideas
on Combating High Winds
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Independence County, AR — Only six months into the year 2008, the State of
Arkansas has had three disaster declarations warranting Federal assistance. In
response to the severe storms, tornadoes, and flooding disasters experienced by the
State of Arkansas (DR-1744-AR, DR-1751-AR and DR-1758-AR), FEMA Region VI
took along an exhibit during its Hardware Tours to demonstrate an aspect of SEVERE STORM
construction critical to the safety and welfare of citizens: using connectors.

Independence County,
Arkansas

In regions of the country prone to high wind events, building codes such as the
International Residential Code (IRC) require structures to be capable of transferring the
wind'’s forces through the framework of the building to the foundation. Locally, FEMA
Region VI's Hazard Mitigation Community Education and Outreach (CEO) group
provided critical information on safe building practices, including demonstrations on
building safer structures using connectors. Connectors are steel components designed
to connect and strengthen joints within the frame of a home. They are engineered to
secure the frame of the house and increase its ability to resist seismic, wind, and other
forces. Joints supported with connectors are much stronger than joints secured solely
with nails.

“A local company had previously donated some of their connectors to us,” said Taran
Wilson, Region VI CEO Group Supervisor. “In the wake of the tornado disaster, DR-
1744-AR, | contacted the company to secure samples of connectors for our Hazard
Mitigation Advisors to display during the Hardware Tours. The company decided to
create three models, utilizing various types of connectors, for us to display.”

Wilson continued, “The [FEMA] Hazard Mitigation staff, watched and listened
attentively, as the company’s representative demonstrated the function of each
connector. | tried to use advisors who had a construction or engineering background to
explain the exhibit during our tours.”

The exhibit showed connectors such as hurricane ties, double stud plates, strong-tie
nails, floor span connectors, stud plate ties, girder tie-downs, coiled straps, roof truss
clips, joist hangers, stud shoes, wall bracing anchor bolts and strap-tie hold downs.
These connectors were especially placed in local hardware stores within Arkansas
counties affected by recent storms.

Connectors are reportedly user friendly and inexpensive for new construction. They are

also recommended for use on existing construction; however, that job is more Quick Facts
challenging. Year:

2008
“Whether old or new construction, the use of connectors is advantageous” said Wilson. Sector:
“The level of difficulty in placing connectors on existing structures depends largely on Pub”C'

what you are strapping down. For example, roof to wall connectivity is much easy to

accomplish than wall to floor.” Cost:
Amount Not Available

Safe building practices can minimize the financial woes caused by disasters. For new  primary Activity/Project:

construction, citizens and builders are urged to follow guidelines set forth in the Education/Outreach/Public Awareness
International Residential Code (IRC). For areas that experience higher wind speeds (up
to 150 mph), the IRC refers builders to the American Forest and Paper Association
(AF&PA) Wood Frame Construction Manual (WFCM) for regulatory design guidelines.

Primary Funding:
Other FEMA funds/ US Department of
Homeland Security
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A Bridge Over Powered Water
in Duncan, Oklahoma
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Duncan, OK — During 2007, five intense storms, in as many months, tested the resolve

of City administrators and residents in Duncan, Oklahoma. Over 100 businesses and Stephens County,

homes suffered damage, and numerous pedestrian bridges loosened from their Oklahoma
footings. One particular bridge, however, built higher than the Base Flood Elevation "
(BFE), remained solid and functional. Its fortitude proving the worth of mitigation! FLOODING

Duncan’s Public Works Director R. Scott Vaughn said, “Townspeople had lived with
drought for about ten years and forgotten the power of floodwaters, until this year.”

By the end of August 2007, Duncan had experienced the sixth wettest year in their
history. Roads flooded, creeks eroded banks, and bridges washed away. Home and
business owners grew tired of cleaning red mud from their properties after waters
receded and the City faced costly repairs on pedestrian bridges used to cross canals.

Vaughn's experience as a public works director taught him the power of water,
especially moving water. With that experience in mind, Vaughn built a pedestrian bridge
on Main Street in the late 1990s at a height three feet above the BFE.

The elevated bridge project took 30 months to complete and included a concerted effort
to educate the City Council regarding the benefits of building above the BFE prior to
construction. The bridge now stands about four feet above street level supported by
deep footings, and according to Vaughn includes access from both sides of the bridge
in compliance with the Americans with Disabilities Act.

The wet summer months of 2007 resulted in four pedestrian bridges being damaged or
completely washed away with the exception of the elevated bridge Vaughn had built
above the BFE, which sustained no damage.

Costing about $20,000 in materials and using City staff for labor, Vaughn'’s bridge
proved cost effective and served Duncan residents by providing the only safe way to
cross the canal by foot. Replacing the bridge entirely would have added an estimated
$10,000 to the cost, or $30,000 total.

Vaughn feels that the wise use of local floodplain maps and building above the BFE are
effective floodplain management measures that contribute to community safety and
sustainability.

Quick Facts

Sector:
Public

Cost:
$20,000.00 (Estimated)

Primary Activity/Project:
Elevation, Structural

Primary Funding:
Local Sources
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Efforts to Mitigate:
Elkhorn River Showing Positive Results

Dodge County NE - The county of Dodge, Nebraska has seen its share of flooding in
the past. In 1993 alone, the Elkhorn River has overflowed its banks on at least five
separate occasions. The repetitive flooding damaged over 5,100 acres of crops and
structures per event. So the residents along the Elkhorn River and the Lower Platte
North Natural Resources District (LPN/NRD) decided to take action to keep the river
from future overflowing.

Using funds that were applied for and were awarded through the Federal Emergency
Management Agency (FEMA) Hazard Mitigation Grant Program (HMGP), the local
residents and LPN/NRD were able to mitigate and stabilize over 2,670 feet of river bank
on the west side of the Elkhorn River.

The river bank was mitigated by embankment stabilization using rip-rap and jetties. Rip-
rap is rock or other material placed along the sides of the river to protect against water
erosion. Jetties, in contrast, extend into the river at several locations and are
constructed of quarry rock at approximately 40 feet in length. Jetties calm the flow and
also protect the river banks from erosion. They also aid in forming new land mass along
the river, further helping to strengthen and protect the rip-rap banks. But the benefits of
this mitigation project go well beyond flood control: the rip-rap and jetties aid in
environmental restoration, creating new habitat for wildlife and vegetation.

In addition to the HMGP funds, approximately 100 local residents have agreed to
contribute toward funding the construction using a project-maintenance account. The
residents contribute to this maintenance account through a tax based upon the
assessed property value of land impacted by flooding. The account is maintained at
$110,000. When funds are used for maintenance, the tax is implemented to restore the
amount; when the account reaches $110,000, the tax is stopped.

By coordinating their efforts with the State and Federal government, local residents
have shown how to stabilize the Elkhorn River to protect and prevent future losses from
flood events.
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Dodge County,
Nebraska

FLOODING

Quick Facts

Year:
1991

Sector:
Public/Private Partnership

Cost:

$279,500.00 (Estimated)

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Owen County, IN - When Robin Lane moved to Spencer, Indiana in 2003, she had no
idea that five years later she would be rescued by boat during a flood.

Lane’s residence was located just 300 feet from the West Fork of the White River,
which had flooded three times since 1990. On January 7, 2005, four feet of floodwater
destroyed Robin’s manufactured home.

Lane had lived in the area for almost two years, so she chose to remain and rebuild in
the same location. She was eligible for up to $30,000 of Increased Cost of Compliance
(ICC) coverage through her policy with FEMA's National Flood Insurance Program
(NFIP). In order to meet the Town of Spencer’s floodplain ordinances, the house had to
be raised at least two feet above the base flood elevation (BFE).

She found plans for a coastal-style house, hired an architect to draft the plans, and an
engineer to design the reinforced-cement pillars that would hold the 2,000-square-foot
house a total of eight feet above the ground. This would not only keep her safe from
flooding but also allow her to plant some trees, a garden, and set aside an area with
lawn furniture, which could be quickly moved upstairs. According to ICC regulations,
the open area underneath the house has to remain unencumbered to allow floodwater
to pass safely through.

Lane went to sleep on the night of June 5, 2008, and woke in the early hours to
discover her house surrounded by water. The river had risen 2.8 feet during the night
and overflowed the banks.

“At 8:25 pm on June 4th, the river was at flood level [14 feet] and rose to 16.8 feet by 7
am [the next day],” waste water technician and long-time Spencer resident Shelley
Edwards said. Shelley is also a Cooperating Weather Observer (CWO) for the National
Oceanic and Atmospheric Administration (NOAA) and submits his findings to NOAA at
7 am every day. He explained that the rainfall for May had been unusual. “Three and a
half to four inches is normal. In May, we had six and a half,” said Edwards.

The water continued to rise to the NOAA category Major Flood Stage of 24 feet and
finally crested June 8th at 26.93 feet, coming close to breaking a record set in 1913 of
28.50 feet.

“My car was completely submerged,” Lane said.

At first, as Lane watched her neighbors being evacuated from their homes, she felt that
she and her dog could just wait things out until the water receded since they were
safely out of danger.
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Owen County,
Indiana

FLOODING

Quick Facts

Year:

2005

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Elevation, Structural

Primary Funding:

National Flood Insurance Program (NFIP)



Southern Missouri Tornado Shelter
Serves Community in Good Weather and Bad

Howell County, MO - Should disaster strike, residents of West Plains, Missouri won't
have any difficulty finding the City’s safe room. Chances are they've already used it for
a school event, civic club dinner, bake sale, or other community function.

Howell County,
Missouri

“It gets tons of use,” said Dr. Fred Czerkwonka, assistant superintendent of the West WINTER STORM
Plains School District. “It's a wonderful asset to the community, the school, and the
children.”

The tornado-resistant safe room’s primary use is as the gymnasium at the district's
middle school. Built to the exacting standards set by the Federal Emergency
Management Agency (FEMA), it opened on August, 14, 2007. At 15,600 square feet,
the West Plains safe room is capable of holding 3,120 people, nearly one-third the
city’s population.

The safe room was built using special funding incentives from FEMA, which paid for 75
percent (about $2 million) of the $2.8 million project. The school district funded the
remaining balance through its capital projects account.

The West Plains safe room was the fourth in the State built specifically for community
use. The first was a small, single-purpose sports complex that holds 150 located in
Boliviar, Missouri just north of Springfield. There are now 14 safe rooms in the State.
Many are in smaller Missouri communities, in schools, and on college campuses.

“FEMA is a hero in these small communities,” said Stevens Randy Scrivner, branch
chief for Logistics/Mitigation/Floodplain Management with the State Emergency
Management Agency (SEMA). “Governor Matt Blunt has been an outstanding
supporter of the safe room program to help out Missouri schools, colleges, universities,
and communities.”

Similar shelters are planned. “We're looking at just about any place interested in having
a safe room,” said Scrivner. With good reason: According to the National Weather
Service, since 2003 Missouri has experienced 341 tornadoes through May 2008,
resulting in 43 fatalities.

A State program is currently underway to educate Missourians to the dangers of high-
wind events and to promote safe rooms for both community and individual use.

e . . ) ) Quick Facts
“In cities like West Plains,” said Scrivner, “The message is ‘Now you have a place to Sector
go. Don't wait for the siren.” ectC_>r-
Public
Cost:

Amount Not Available

Primary Activity/Project:

Safe Rooms/Community Shelters
Primary Funding:

Other FEMA funds/ US Department of
Homeland Security
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A Plan for All Seasons:
Hazard Mitigation Planning Helps to Prioritize

>

Shawnee, OK - The Citizen Potawatomi Nation (CPN) tradition teaches respect for
nature and how she refurbishes the earth with winds, floods, and ice storms. Over an
18 month process starting in 2003 the CPN identified disaster risk, prioritized their
probability, and documented planned projects to reduce damage. By following the
guidance of the Disaster Mitigation Act of 2000, the CPN created the first plan
approved by the Federal Emergency Management Agency (FEMA) in the State of
Oklahoma.

CPN Safety and Housekeeping Director Tim Zientek said, “As we prepared the plan we
discovered flooding posed the most risk and not tornadoes, though more tornadoes
form in Oklahoma and Texas than other states. The floods we experienced in 2007
caused over a million dollars in damage.”

Hazard mitigation planning requirements include documenting the history of the land
and weather events as well as vulnerabilities to disaster risks. The CPN gathered
statistical data and conducted surveys and interviews. Discussing weather history with
tribal elders and long-time city residents helped the planners understand how natural
forces affected both people and property. Interviews and survey responses explained
nature’s impact, the efficacy of actions taken by Nation members, event dates, and
severity.

Zientek believes involving members of CPN and the community added to the
acceptance of the plan, understanding of the documented risks, and improved support
for the projects that would reduce or eliminate damage from those risks. And since plan
development requires documented community participation, the interviews and surveys
served a dual purpose.

To maintain plan accuracy and currency, the Nation reviews the plan several times a
year with annual leadership consideration. As a result of these reviews the leadership
reshapes its project priorities based on need and funding. For example, the flooding of
Squirrel Creek in 2007 would have had lesser outcomes had CPN been able to fund a
High Flow Bypass, a project estimated at $5million but with a projected savings of $12
million.

Zientek said, “Writing and researching the plan enabled the leadership to regain a
sense of urgency to support projects that helped us grow a sustainable future, guarding
the lives and property of those who live or visit our land.”
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FEMA Region VI
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Quick Facts

Year:

2007

Sector:

Public/Private Partnership

Cost:

$150,000.00 (Estimated)

Primary Activity/Project:

Land Use/Planning

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



ART,
O

%) FEMA

S
LAND S8

Rl

Hail, Hall, the Roof's Still Here

Ponca City, OK - The National Weather Service reports an average of four hail storms
each year in Ponca City, Oklahoma with at least one producing stones 1 inch or larger.

Before the 1990s, homeowners anticipated roof replacements well before their 25-year Kay County,
warranties expired. That changed when manufacturers began offering an extended life, Oklahoma
pliable roof system of impact-resistant shingles. Ponca City homeowners Jerry and .

Bonnie Runyan took a chance and installed the new system, inspecting their roof for SEVERE STORM

damage after each hail storm to find none. After nine years, the shingles still look new.

Runyan said, “Since spending about $4,500 to install the impact-resistant shingles,
we’ve had a lot of hail. Our neighbors, without the special shingles, have replaced their
roofs after many storms. We’'ve seen no damage with our roof and even lost less than a
cup of the grit that covers it.”

The Runyans replaced their roof as part of a 10-year State Farm Insurance Company
program to verify the effectiveness of Class 4 impact-resistant shingles. The company
chose Oklahoma because of its wide weather patterns — halil, ice, dangerous winds,
and extreme temperature. Forty homeowners could participate in the study if they had  Quick Facts
storm-initiated roof damage severe enough to require roof replacement. Each Year:
homeowner chose the shingles, chose a contractor, and agreed to periodic inspections. 1998

Results from the study supported State Farm’s decision to offer Nationwide premium ~ S¢¢%"

reductions for homeowners that installed the Class 4 impact-resistant shingles.
Statistically, the company reports fewer claims after hail storms and high wind events.  Cost:

Fewer claims have resulted in offset premium reductions by more than dollar for dollar ~ $4,500.00 (Estimated)
with homeowners also benefiting financially. State Farm agent Bill Leming said, Primary Activity/Project:
“Because the impact-resistant roofing has so drastically lowered damage from hail Retrofitting, Structural
storms, Ponca City policy owners could increase their homeowners’ deductibles and
decrease their repair and replacement timetables.”

Private

Primary Funding:
Property Owner, Residential

Leming also reported improved peace of mind for homeowners of impact-resistant roof
systems. Before, the Runyans had lost their roof in 1998 while they vacationed in
Alabama. Nine years later, when weather reports show hail in Oklahoma while they are
away, the Runyans have no concerns about their 30-year roof that responds to 3-inch
hail with no ill effects.

Runyan’s neighbors have not been so lucky. Half of the homes in their neighborhood
experienced roof damages of $2,500 to $4,000 after the last two severe hail storms.

The damaged roofs required replacement and included several new roofs still under

warranty.

“Besides the two severe hail storms, the roof survived a 100-year ice storm where ice
coated power lines and tree limbs up to 4-inch diameters,” said Runyan. “After each
storm | checked for breaks, grit-loss, edge damage or wear and found none. With a
conventional roof, any one of these storms would have easily broken the shingles. Our
roof looks brand new."
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Streams Flow Free
for the Citizen Potawatomi Nation
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Shawnee, OK - Squirrel Creek creates a property boundary of the Citizen Potawatomi

Nation (CPN) in east-central Oklahoma. Historically, the creek causes minimal flooding Tribal,

to Tribal lands twice a year. Despite a history of uneventful flooding, the Tribe maintains FEMA Region VI
an unimpaired channel of the Creek in anticipation of larger flood events. This f

mitigation measure helped avoid significant losses when floodwaters in July 2007 FLOODING

inundated their lands.

Tribal leadership had developed a creek maintenance plan for several reasons — to
reduce risk, preserve natural processes, and preserve Tribal heritage. Work crews
maintain waterways by removing dead trees, clearing vegetation, relocating beavers,
and securing the banks with grass and sturdy trees to abate erosion.

CPN Safety and Housekeeping Director Tim Zientek said, “Investigating the water and
banks that surround us showed vegetation and debris kept the channels from flowing

freely. A clogged channel causes flooding and that translates into financial losses and

distress for the Nation and our neighbors.” Quick Facts
Year:
Had the CPN not taken action to keep waterways free of debris and overgrowth, the 2007
July 2007 flood could have resulted in over $40 million in damages had floodwaters Sector:
entered an elevated casino, the Nation’s grocery store, and Tribal headquarters. Private
Cost:

The July 2007 flooding occurred during a scheduled CPN Native American Festival, but
prior mitigation actions taken by Tribal leadership in addition to its timely
implementation allowed the Festival to proceed without disruption and avoided $10 Primary Activity/Project:
million in losses to the Nation's headquarters. Land Use/Planning

) ) . . ) ) Primary Funding:
“Understanding the function of nature and working in harmony helps the Tribe function,” pyiyate funds
said Zientek. “Eliminating or reducing the risk and lessening the impact on those who
live and visit here will only enhance their enjoyment of nature.”

Amount Not Available
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A Place of Refuge
in Newcastle

Newcastle, OK - After winds in excess of 250 miles per hour bristled through central
Oklahoma on May 3, 1999, citizens and business owners were left to contend with $1.5
billion in damages. Per statistics from the National Weather Service, the destruction
included 1,780 homes, 85 businesses, three churches, and two schools. Tragically, 85
people lost their lives after the tornadoes touched down in Oklahoma and two other
States. Building Assessment Performance teams from the Federal Emergency
Management Agency (FEMA) determined that only specifically designed tornado
shelters would have saved lives. One community located in the middle of the
destruction, the City of Newcastle, built such a shelter.

After reviewing locations, the city chose a lot next to both the police station and a
school. “Placing the shelter near the city’s middle school comforts students, teachers,
and parents during severe weather,” said City Manager Nick Nazar. “It's a great short-
term shelter.”

The city contracted an architectural firm to design a facility that conformed to
specifications published in FEMA 361, Design and Construction Guidance for
Community Shelters. Construction began in Spring 2003 and ended three years later.
The first student drill occurred soon after the start of the Fall 2006 school year. Within
five minutes of the drill, 850 people exited the elementary and middle schools and
settled in the shelter.

Providing secure shelter for 850 people more than justified its construction cost of
$601,600. The city partnered with FEMA'’s Hazard Mitigation Grant Program (HMGP)
and the Oklahoma Department of Emergency Management (OEM) to build the shelter.
Through HGMP, FEMA provided $451,200 for the 6,500 square-foot facility, and the
City of Newcastle contributed $150,400. The steel-reinforced building temporarily
shelters 1,063 people and has a generator to operate all building services, switching on
automatically when the facility loses power.

Community members have used the building as a cooling shelter during hot periods
and for warmth during winter storms. It also provides temporary protection for
Newcastle’s mobile home park residents. Nazar mentioned that during the severe
flooding of 2007, one family lived in it as temporary housing. Safe exiting from the
shelter is assisted by triple-hinged doors that open inward, facilitating exit despite fallen
debris. An entrance sign advises residents how to access the building when severe
weather threatens.

“When severe weather threatens, individuals and families need to have a safe place to
go and time to get there,” Nazar said. “Residents can easily and quickly reach this
facility, and its success has led to including safe room construction in other local
schools.”
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Quick Facts

Year:

2001

Sector:
Public

Cost:

$601,600.00 (Actual)

Primary Activity/Project:

Safe Rooms/Community Shelters

Primary Funding:

Hazard Mitigation Grant Program (HMGP)




Leadership Breeds Success

Miami, OK - Ten Native American tribes call land in Oklahoma'’s Ottawa County home.
In 1997, two of those tribes — the Modoc and Miami — created an historic partnership to

build The Stables Casino in the City of Miami. Prudent construction plans raised the Tribal,
casino 12 feet above ground level — a height recommended by Federal Emergency FEMA Region VI
Management Agency (FEMA) flood maps. The casino was put to the test on July 3,

2007, when torrential rains severely flooded Ottawa County and, specifically, the City of FLOODING

Miami. The flood resulted in water reaching the threshold of the casino doors, but no
higher.

Modoc employee John Ballard said, “United States law restricts casinos to land owned
by Tribes. In Oklahoma that means Land Trusts or Tribal Lands. When we partnered
with the Miami Tribe to build the casino, the only lots big enough for development were
in a floodplain.”

The Modoc Tribe came to understand the history of flooding on that land after
floodwaters had completely covered it in 1988 and 1995. With that history, the Tribes
asked both local floodplain managers and FEMA for guidance. While neither authority
encouraged building in a floodplain, Federal regulations provided limits on where and
how the Tribes could build. After reviewing the Flood Insurance Rate Maps (FIRMS)
that specified a first-floor elevation of at least 12 feet above ground level, the Tribe
used landfill and a raised foundation to meet that elevation height.

Following a wet May and June 2007 that logged 181 percent more rain than normal
(and becoming the second wettest months on record since 1895), the July 2007 rains
tested the casino elevation. With 12 feet of water collecting over three days, aerial
photographs documented that The Stables Casino had become an island surrounded
by blocks of water. Luckily, no water entered the building. Within three days, the waters
receded and people could walk from their cars to the building. The casino then
reopened, and the casino’s 50 employees lost no wages due to time lost.

In addition to acknowledging the benefits of elevation, Ballard also commended Modoc
Chief Bill Follis’s leadership before and during the flood. Months before the flood, Chief
Follis had put an Emergency Operations Plan into place that was strictly followed by the
Modoc Tribe. The plan included actions taken to move casino records and water-
sensitive equipment to the second floor. To assist visitors to the casino, the casino
workers, and residents of the area, the plan included initiating a boat brigade to
conduct rescues, bring critical supplies, and transport Tribal staff to or from the casino.
Another part of the plan activated during the flood was a scheduled reporting of flood Sector:
depths to Tribal leadership to adequately plan securing the casino and its contents. Private

Quick Facts

Cost:
Amount Not Available

Primary Activity/Project:
Elevation, Structural

Primary Funding:
Private funds
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OEM Joins Partners
to Increase Disaster Readiness

The State of Oklahoma - In Spring, travelers throughout Oklahoma learn ways to

decrease their risks for damage when severe weather comes to their neighborhoods. State-wide,
Each April, the Oklahoma Department of Emergency Management (OEM) partners with Oklahoma
private and public entities to spearhead a month-long, public education campaign. i

During the campaign, people learn readiness tips for weather events like tornadoes, SEVERE STORM

floods, ice storms, and hail.

The OEM Public Information Officer Michelann Ooten said, “A host of partners plan and
implement the month-long campaign. A central partner is McDonald’s, where an
average of 1,000 customers per day receives readiness information from the 166
restaurants that participate.”

Because of McDonald’s continued involvement, the program is called “McReady.” In
addition, the coordination and participation of OEM and other program partners has
proved invaluable. Media outlets, non-profit organizations, utility providers, the National
Weather Service (NWS), and Citizens Corps provide information and arrange events
that bring the messages home. The project has expanded from a single event held in
Tulsa in 2003 to a program that stretches throughout the State providing information
needed to prepare for the worst weather Oklahoma can bring. In 2007, OEM received
recognition for the “McReady” program from the International Association of Emergency
Management (IAEM) that recognized the program’s contributions to public awareness
and weather preparedness.

In 2007, the public education campaign included funding from OEM and an estmated
$170,000 in cash and in-kind donations. Estimates from 2007 show nearly five million
citizens were exposed to “McReady”during the 30-day April campaign. The 2007 cost
per citizen was less than $12.

Tulsa Partners Director Tim Lovell who helped start the program said, “Keys to the
success of the ‘McReady’ program include an organized central message, a growing,
involved partnership of private and public entities, and a long-term commitment to
delivering the program.”

Quick Facts

Sector:
Public

Cost:
$187,187.00 (Estimated)

Primary Activity/Project:
Education/Outreach/Public Awareness

Primary Funding:
Local Sources
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Safe Rooms Add Life
to Neighborhoods
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Oklahoma City, OK - Residents of the Oklahoma City metropolitan area wonder each
year what May weather will bring. In May 1999, multiple tornadoes left 44 dead and
more than 8,000 buildings damaged or destroyed. Four years later another May
tornado, closely following the 1999 path, imposed far less damage. All because
residents as well as City and State officials embraced mitigation measures leading to TORNADO
safe rooms being built in neighborhood schools across the City.

Oklahoma County,
Oklahoma

Following the May 1999 outbreak, the State looked to the Federal Emergency
Management Agency’s (FEMA) Hazard Mitigation Grant Program (HMGP) to provide
money for building safe rooms. The HMGP funds were also used as part of a rebate
program to encourage the building of safe rooms in schools. Oklahoma City’s Program
Manager Eric Wenger said, “We participated in the [safe room] project because we had
a number of schools facing rebuilding or remodeling, so we seized the opportunity.”

Several schools chosen for the safe room project were already part of a City-wide
school revitalization program called MAPS for Kids, the second phase of a program for
Metropolitan Area Public Schools (MAPS). In 2001, Oklahoma City voters approved for
the MAPS program to be funded with a penny sales tax increase and a bond issue for a
total funding of $680 million over a 10-year period. The MAPS funds generated would
be used to renovate and revitalize neighborhood schools. In addition, the $2,291,250 in
HMGP funds allowed the construction of safe rooms for five MAPS for Kids schools:
four new facilities and one renovation project.

Safe room construction, which began in April 2004, complied with the Americans with
Disabilities Act design specifications as well as FEMA 361, Design and Construction
Guidelines for Community Shelters. MAPS for Kids also designed the school safe
rooms as multi-use facilities, doubling as locker rooms, classrooms, dance studios, or
music rooms.

The combined funding efforts of MAPS for Kids and FEMA’s HMGP have helped re-
energize not only schools but also surrounding neighborhoods as well.

“The MAPS for Kids program is revitalizing many Oklahoma City neighborhoods and
the school projects have helped us add to the overall successes of the community,”
Wenger said. “Now when we build new schools, patrons ask if the project will include a
safe room.”

Quick Facts

Year:
2002

Sector:
Public

Cost:
$2,291,250.00 (Actual)

Primary Activity/Project:
Safe Rooms/Community Shelters

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Toward a Flooding Solution
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Kingfisher, OK — Over the past 10 years, residents in a six-block area cringed
whenever authorities forecasted severe rain for their area. And on August 19, 2007,
two local creeks ended up spilling from their banks and poured dirty brown floodwater
downtown. But thanks to two programs that the City of Kingfisher used to buy
frequently flooded lands, the City created places for water to flow and, therefore, FLOODING
mitigate some impacts of flooding.

Kingfisher County,
Oklahoma

“The vacant land program offered Kingfisher citizens many benefits. Frequent flooding
had displaced residents, but with the acquired open space the community controlled
emergency costs and, in dry times, residents used the open space,” said City Clerk and
Floodplain Manager William Tucker.

The City’s buyout program, established in 2002, gave citizens owning vacant land that
flooded more than once the option of selling the lot to the City for $300. Within five
years, the City invested $20,000. The resulting sales relieved these owners of taxes
and maintenance costs for the properties sold.

Because flooding in this six-block area of Kingfisher occurs more than annually, the
City expanded its acquisition efforts with funds provided by the Federal Emergency
Management Agency (FEMA) through its Hazard Mitigation Grant Program (HMGP)
and managed by Oklahoma'’s Department of Emergency Management. The HMGP
infused $170,000 to buy houses while the City added the 25 percent match.

A single flooding event typically costs the City of Kingfisher more than $200,000 in this
six-block area. But when the August flood struck, the buyout program ended up saving
the taxpayer money — as well as reducing the loss of personal items — and peace of
mind for those living in the flood-prone area. Without the buyout program, the
purchased homes would have suffered an estimated $170,000 in damage to property
and contents with this one flood alone.

Tucker said, “These two programs have made a world of difference in the lives of our
residents because when it rains they don’t worry, and that means more than money can
buy.”

Quick Facts

Year:
2001

Sector:
Public

Cost:
$190,000.00 (Estimated)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:
Local Sources
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The Gathering on Shipman Drive

Stone County, AR — It took years to build the homes on Shipman Drive and only a
matter of seconds to destroy them. Shipman Drive, located in Mountain View,

Arkansas, had a total of nine residential properties until February 5, 2008, when a Stone County,
tornado claimed all nine homes. Among the residents were Donnie and Linda Fletcher. Arkansas
Although their home was destroyed, their lives were spared because they, along with

members from three other households, took shelter in a storm cellar that had been built TORNADO

just 3 weeks before the tornado struck.

“You could see the blackness in the valley of the mountains,” Linda Fletcher said. “It
just got black. | didn't realize a tornado was coming until | heard timber breaking. |
didn’t hear our tornado warning system.”

The Fletchers had lived on Shipman Drive for 15 months in a 3,000-square foot stone
house that Donnie Fletcher, a stone mason, built over a 6-month period. He decided to
add a detached workshop with a subterranean room underneath, which would serve as
a storm shelter. The cost of the shelter was approximately $3,000. Its value was tested
when the tornado, ranking an EF4 on the Fujita scale, struck the town of Mountain View
just moments after Donnie Fletcher locked the final latch on the door of the 12-foot by 8
-foot cinderblock and concrete storm cellar. “Thirteen of us had gathered in the shelter,”
Linda Fletcher recalled. “As soon as Donnie locked that last latch, it hit. We could hear
stuff hitting against the door.”

After the storm, it took three men to push away the John Deere lawn tractor that had
blocked the entrance to the shelter.

Amidst the darkness, Fletcher’s son-in-law stepped out of the shelter with a flashlight to
assess the damages. Referring to his new home, construction of which was nearing

completion, “It's gone!” he reported to his father-in-law. Then he looked back behind Quick Facts
the shelter where the Fletchers’ home once stood. “It's gone, too!” he told Fletcher. Sector:
Private

“l didn’t believe Donnie when he told me that our house was gone. | didn’t hear the
explosion,” Mrs. Fletcher said. “Later, my neighbor reported hearing it. It was our
house. It just exploded and was reduced to rubble. The tornado just wiped out all of the
houses on our street. It also destroyed four vehicles.”

Cost:
$3,000.00 (Actual)

Primary Activity/Project:

Safe Rooms/Community Shelters
Fletcher continued, “This is my first experience with a tornado. | have lived here all my  Primary Funding:

life. The old myth here was “a tornado will hit the top of a mountain and bounce off.” I'm Homeowner

here to tell you that isn’t true. | have pictures to prove it.”

The threat of a tornado needs to be taken seriously. People should be prepared and
heed all advisories and warnings. The location of a storm shelter should be reported to
the local emergency manager and family members or others outside the immediate
area to allow emergency personnel to quickly free the exit should it become blocked by
debris.

“Build a storm shelter regardless of how you feel about them,” Linda Fletcher said. “I
was not a person that was afraid of storms. | was like my dad. He laid in bed many
nights while my mother dragged me to the cellar in anticipation of a storm. Our
daughter insisted that we build a storm shelter. | truly believe that the shelter saved our
lives.”
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When It Rains
Plan for Damage

Duncan, OK - The year 2007 went into the history books as the sixth wettest for

Duncan, Oklahoma. Residents saw five major floods with three of them greater than Stephens County,

100-year flood event. The flood on June 28 resulted in a sewer main failure. But quick Oklahoma
action and Rip Rap saved the City from unsanitary contaminants, a fate that could have |
occurred when Tropical Storm Erin dropped 6.2 inches of intense rain on August 19. FLOODING

Duncan’s Public Works Director R. Scott Vaughn said, “Included in our five storms that
reached the 100-year event threshold, three exceeded those limits by either rain
amounts or intensity.”

Following the June flood, Vaughn’s inspections on July 2 revealed damage to a 27-inch
sewer main line that carried an average of 2 million gallons of raw sewage per day. The
inspections further revealed that a wall separating the sewer line from the adjacent
creek had eroded. Consequently, health and regulatory concerns dictated immediate
emergency repairs. Within 24 hours, Vaughn ordered the sewage field pumped dry,
and within the following 48 hours released bid packages for repair work. Less than five
days later, the City awarded the bid and construction began.

As an experienced civil engineer, Vaughn knew Rip Rap would slow the creek’s flow
while protecting the embankment against erosion. Rip Rap consists of stones or rocks
placed like a rock wall on a creek bank in ways that resist water conveyance, especially
where waterways bend. Without Rip Rap, high velocity water on the outside of a bend
increases erosion and can eventually cause a rupture in the shoreline.

On July 23, nearly 20 days after noting the damage, final inspections were completed
on the last of the repair work. Less than 30 days later, remnants of Tropical Storm Erin
hit the City of Duncan with enough rain to exceed the 100-year flood event criterion,
putting the repair project to the test. The 450 feet of 18-inch limestone Rip Rap slowed
the water flow and flattened the creek, confining it within its natural shoreline. The creek
walls remained stable, and the sewer line secure.

The City of Duncan spent nearly $150,000 on the sewer repair project that included
making emergency repairs and constructing the Rip Rap shoreline. The community’s
22,000 residents have now gained greater protection from improved creek walls, newly
installed manholes, plugged pipe holes, and repairs to the sewer main.

Quick Facts
Vaughn summed up the effective actions saying, “Any number of things could have Year:
gone wrong in this repair, but our staff took quick, effective action and the contractors 2007
knew how to make the final fixes to last well beyond my lifetime.” Sector:

Public

Cost:

$147,343.00 (Actual)

Primary Activity/Project:
Floodplain Management

Primary Funding:
Local Sources
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Where O, Where Does the Water Go?
Not in My Home

Miami, OK — On July 3, 2007, floodwaters from the Neosha River and Tar Creek

inundated homes in six neighborhoods of Miami, Oklahoma. While most homeowners Ottawa County,
sought temporary housing, 19 former residents of the affected neighborhoods rode out Oklahoma
the storm from the security of their newly acquired housing since selling their formerly i

flood-prone habitats as part of the City of Miami’'s acquisition projects. FLOODING

“The water covered so much area that residential properties became uninhabitable and
local businesses had to close,” said Gary Brooks, Emergency Management Director for
the City of Miami, Oklahoma. City emergency management estimated the disaster
damage to exceed $6 million.

The City looked to buy flood-prone properties with help from the Federal Emergency
Management Agency (FEMA) Hazard Mitigation Grant Program (HMGP) and Repetitive
Flood Claims Grant Program (RFC). From 2002 to 2006 both programs provided Miami
with a total of $1,149,555. Over all, the City has acquired 34 properties through both
programs.

The HMGP assists State and local communities to implement long-term mitigation
measures following a major disaster. FEMA can fund up to 75 percent of the eligible
cost of each project with the local government funds covering the remaining 25 percent.
Funds are administered to the local governments through the State.

The RFC provides mitigation funding for structures insured under the National Flood : s =
Insurance Program (NFIP) that had one or more claim payments for flood damage. The -____fn.;-:,'_x;;_‘ f o S A k|
funds are available to NFIP participants who are not able to meet the cost share of ST

other FEMA grant programs.

Participation in acquisition projects is strictly voluntary. Those homeowners who have
participated in acquisition projects gain peace of mind as future flood loss to their home
is eliminated. In addition, homeowners receive fair compensation, a chance for a new
start, recovery without loans, and the potential to recoup financial investment of
devalued property.

“Acquisitions add another layer of flood deterrents in Miami,” said Brooks. “In July,
however, when up to 40 inches of water fell in just a few days, acquisition proved the
only complete protection against flooding.”

Quick Facts

Year:
2001

Sector:
Public

Cost:
$1,149,555.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Cellar of Yesteryear
Saves Family of Seven

Van Buren County, AR — On Feb. 5, 2008, a tornado wreaked havoc on the town of
Clinton, Arkansas, leaving area residents in utter dismay. Fearing its wrath, some of the
residents sought safety in storm shelters. Danny Pistole, a barber by trade, his wife,
Donna, and family members survived to tell their story by seeking shelter in a storm
cellar built in 1925. Pistole’s daughter, Jennifer, who lives 30 miles away, had been TORNADO
listening to the radio when she heard the severe weather alert. She immediately called
her father.

Van Buren County,
Arkansas

“By the time | spoke with her the cable went out,” Pistole said. “| imnmediately called my
son, Jeff. He and his four children, Julia, Zackery, Shelby and Sam, rushed right over
and we all headed for the cellar.”

Once inside Pistole realized there wasn't any lighting. He kept kerosene lamps inside
the cellar. In haste to seek safety, he had forgotten to secure a lighter or matches. He
attempted to return to his home.

“l got out of the cellar to go back to the house which was just a few feet away,” Pistole
recalls. “All of a sudden | saw nothing but blackness. | knew | couldn’t make it. So | ran
back to the cellar.”

As soon as Pistole closed the door of the 10-foot by 12-foot concrete cellar he heard
what sounded like a loud explosion. In a matter of seconds his double-wide mobile
home was reduced to rubble. Parts from the structure and its contents hurdled over the
cellar.

The storm cellar was built by his grandfather who was simply honoring Pistole’s great Quick Facts
grandmother’s wishes. She was afraid of storms. Following their death, Pistole leased

the property, which included a house and the cellar. Years later he noted that the home Ee_cmr:
was in disrepair. Its occupants had also used the cellar as a shelter for pigs. rivate
Cost:

“I tore the house down, bought a double-wide mobile home and moved on the property Amount Not Available
about ten years ago,” Pistole said. “At a cost of approximately $500 | purchased rebar  primary Activity/Project:
and concrete to re-surface the floor in the cellar and put in a new drain line. I know the  gate Rooms/Community Shelters

cellar is sturdy. It's made of concrete and steel.” . .
Primary Funding:

Pistole plans to continue working on refurbishing the shelter. A quick view of it leaves ~ Homeowner

the impression that the cellar has, indeed, weathered many storms. Riddled with cracks
and its concrete a darkened hue, it proved once again that it exists to serve a purpose
— to save lives.
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Community Partners Aid
Citizens Using the Buyout Program

>

Cape Girardeau, MO—For a city on the western shore of the Mississippi River, city
officials and citizens are determined not to let that the river swallow up their homes as it
did during the great Midwest floods of the 1990s.

In the late 1950s, the U.S. Army Corps of Engineers built an impressive concrete
floodwall to prevent the river from flooding homes and businesses along the river,
which was successful in holding back the swollen river for several years. In 1993 as
floodwaters rose, some sections of the city were exposed to the river and resulted in
151 homes being damaged. The city spent $442,000 on sandbagging, extra crews,
renting emergency generators, and flood debris removal and cleanup. The 1995 flood
cost another $300,000.

Out of these crises, a partnership emerged among the Federal Emergency
Management Agency (FEMA), the State Emergency Management Agency (SEMA), the
Missouri Department of Economic Development (MDED), the Salvation Army Midland,
the Interfaith Ministries, and the City of Cape Girardeau. Together, these organizations
combined resources and addressed each family’s needs, making it possible for them to
participate in a flood buyout program.

Buyouts are based on the premise that using tax funds for buyouts saves taxpayers
money in the end from not having to pay for repeated disaster recoveries. Once
purchased, damaged structures are demolished and the land converted to deed-
restricted permanent open space.

For the City of Cape Girardeau, the buyout program was highly successful. FEMA
contributed more than $1.14 million to a $2.6 million program to purchase 109
properties. Residential structures in the 100-year floodplain now number only 17.

During the March 2008 flooding, the city experienced only some closed streets,
basement seepage, and limited flood damage.

“The buyout effort demonstrated how communities could take care of their residents in
a crisis,” said Housing Assistance Coordinator Stephen S. Williams, who worked on the
buyout program for the city at the time.

“The key to the program was identifying the needs of the people in the community,”
added Ken Eftink, director of Development Services for the City of Cape Girardeau’s
Division of Planning Services.
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Cape Girardeau County,
Missouri

FLOODING

Quick Facts

Year:

1995

Sector:
Public

Cost:

$2,411,398.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



FEMA

Community Supports Safe Room
Safe Room

Calumet, OK - Before 2004, when weather threatened Oklahoma skies, students and
staff of Maple School in Calumet were bused to nearby country homes with storm
cellars. Immediately following the devastating May 3, 1999 tornado that touched down
in nearby Moore, the community realized they needed a better plan. Town officials
applied through the State Office of Emergency Management (OEM) for a Federal TORNADO
Emergency Management Agency (FEMA) grant to build a school safe room.

Canadian County,
Oklahoma

FEMA's Hazard Mitigation Grant Program (HMGP) provided 75 percent of construction
costs, and the community provided the remaining 25 percent. The community was able
to raise money quickly, and the safe room was finished in just 18 months - well ahead
of schedule.

With the safe room finished, the school holds timed drills on a regular basis. In just
under five minutes, teachers, staff, and 120 students from kindergarten through eighth
grade can take their places in the new safe room. The 1,080 square foot reinforced
concrete building can hold 216 people.

When severe weather again threatened the area in 2007, parents, teachers, and
students felt at ease with the safe room on the school grounds. Eccard said, “It's
dangerous busing kids around town in bad weather. This safe room gives us a great
alternative.”

Quick Facts

Year:

2001

Sector:
Public/Private Partnership

Cost:
$70,200.00 (Estimated)

Primary Activity/Project:
Safe Rooms/Community Shelters

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Innovative Flooding ldea:
Elevating the Land Rather Than the Structure

Gays Mills, WI —In June 2008, when the Kickapoo River in Wisconsin overflowed
after a deluge, homes around town were submerged in six feet or more of brownish
water. But not Mason Evans’ and his wife’s, Diane, home. Learning from the floods of
1978 and 2007, the Evans’ home was high and dry, because of their choice to elevate
the land and prevent history from repeating itself.

During the flood of 1978, the Evans’ former home was under two feet of water. The
mold infestation rendered it unsafe for habitation, and subsequently, they demolished
the flood-damaged structure. The total losses for that flood came to about $50,000,
approximately what the property was worth in terms of his initial investment and
property values at the time. After the flood of 1978, Evans purchased flood insurance,
in order to protect his investment against the next flood.

When another flood in August 2007 inundated the Evans’ home again, the damage was
far worse than the 1978 flood. Four days of rain pushed the Kickapoo River over its
banks, engulfing the entire town of Gays Mills with more than six feet of water. Like
everyone else in town, the Evans grabbed everything of value they could think of and
left their home for higher ground.

A week later, when the water level went down, Evans re-entered his house along with
36 friends to start the cleanup phase. After they disposed of every square yard of
ruined carpeting, gutted the water-soaked drywall and insulation, and threw out all of
the ruined furniture and cabinetry, the house was just a reeking, waterlogged shell.
Total losses this time came to $150,000.

His combined losses from the 1978 and 2007 flood came to well over $200,000. In
addition to his flood insurance payment, which covered a portion of his losses, he also
received a Federal Emergency Management Agency (FEMA) grant for roughly
$28,000. Evans remarked that it wasn’t more than a week later that a check came
through the mail. “It was surprising how quickly FEMA reacted,” said Evans, “I called in
and registered, then inspectors came out and looked over the damage that same
week.”

Evans then made a proactive decision and decided he was not going to be a flood
victim again.

He remembered specialists from FEMA'’s Mitigation Directorate talking about structural
elevation. Although it was too late for his waterlogged house, he owned another piece
of land where he could rebuild. Evans decided that rather than elevating the structure,
which is the usual method, he would elevate this large piece of land to three feet above
the Base Flood Elevation (BFE). The BFE is the minimum standard that many
communities use to regulate floodplain development under the National Flood
Insurance Program (NFIP). It is assumed that there is a 1-percent chance per year that
floodwaters could reach the BFE. In his case, raising the level of his house plot to
above the minimum BFE would reduce his chances of floodwaters reaching his new
home.
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Crawford County,
Wisconsin

FLOODING

Quick Facts

Year:

2007

Sector:

Private

Cost:

$54,000.00 (Actual)

Primary Activity/Project:

Elevation, Structural

Primary Funding:

Other FEMA funds/ US Department of
Homeland Security
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lowa Family Elevates Home

Vinton, IA - Anthony and Jackie Behounek live along the Cedar River outside the City
of Vinton, lowa. When a record flood in May 2008 hit the rural area, the Behouneks left
their home to stay with Jackie’s mother. After the flood, they returned home, relieved to

Benton County,
lowa

find that the 7Y~ feet of water had left their elevated home untouched.

FLOODING

“We had friends who were boating in and out of here,” said Jackie. “They were telling
us the water was all the way up to our deck and probably in the house. We were so
relieved when we came back to find that the water hadn’t gotten any higher than the
garage/storage space.”

Back in 1993, the Behouneks’ home sat on a concrete slab and flooding was relatively
common. Two years prior, they had to clean up after floodwaters reached as high as
the single-story home’s foundation. So when they received word in April 1993 that
extremely high water levels were expected to occur, they began looking for measures
to protect their home. Following some advice they received, they layered the side of the
house facing the river with black plastic, and layed down numerous sandbags in hopes
of keeping the water out of their home.

“When the water comes up and hits that plastic, it acts as a filter, and keeps out silt and
a lot of other stuff,” said Jackie. “The sandbags didn't help, though. The water was just
too high.”

The Behouneks left their home during the 1993 flood and stayed away for several days.
When they returned, they found that 28 inches of water had flowed through their house.
That's when they decided it was time to do something.

Learning of an elevated house in Independence, lowa, they visited the site for
inspiration and guidance. They also visited the Mississippi River area to see some of

the pile elevated homes. Quick Facts
Year:
After calling a nearby house-moving company that also specialized in structural 1993

elevations, they contracted to have their home elevated. The Behouneks chose not to

go with the pile-style design in favor of having an enclosed space under their home to ~ S¢¢t°"
use as a garage and for storage. Private

Cost:
The elevation of a home, or other structures, requires the services of a professional $25,000.00 (Estimated)
engineer. New and substantially improved structures must be designed (or modified) t0  pimary Activity/Project:
resist the forces of the floodwaters. This means adequately anchoring the house to Elevation, Structural

prevent flotation, collapse, or shifting from both the weight of the water and the force of
the moving water. In order to resist the weight of the water on the foundation flood
vents are installed to provide access for water to flow through the lowest part of the
structure. By NFIP regulations there must be a minimum of two openings that are no
greater than 12 inches above grade and the total net area must equal 1-square inch of
unobstructed area to every 1-square foot of floor space.

Primary Funding:
Homeowner

The Behounek’s contractor alternative method was to lift the wood frame off the slab
and elevate only that part. A wood floor is then built directly on to the frame, which is
then lowered on to the new foundation. The Behouneks elevated their home 9 feet,
which costs them approximately $25,000.
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Shelter From Future Storms:
The Family is Now Prepared

Seneca, MO — On May 10, 2008, Randy and Dana Lowe, and nine other members of

their family, survived an EF4 tornado unharmed, even though it tore the couple’s Newton County,

Seneca home apart. The family barely had time to crowd together after realizing the Missouri
huge tornado was coming. They sat on the floor of the hallway of the 1,100-square foot,
wood-frame house as the tornado raged through the area. TORNADO

“It was a miracle,” Mrs. Lowe said. “No one was hurt.”

The tornadoes that struck killed 16 people in Missouri as they ripped through homes
and businesses along a more than 70-mile path from west to east. The EF4 tornado
that hit the Lowe’s area of Newton County left behind a trail of hundreds of damaged
and destroyed homes and businesses in three southwest Missouri counties.

The home of the couple, who live south of Joplin, ended up a jumble of rubble and
broken lumber. Now, the couple lives in a rented 28-foot-long trailer next to the site of
their home. “For 19 years, we lived on this corner,” Randy Lowe said.

Less than 25 feet away from the trailer is a new storm shelter, installed within days after
the tornado hit the Lowes. “Safety is our main consideration,” Lowe explained. He and
his wife bought the storm shelter from a distributor in Miami, Oklahoma. The storm
shelter was constructed by a precast concrete manufacturer in Drumright, Oklahoma.

It is FEMA-compliant, meaning it meets design and construction guidelines established
by the Federal Emergency Management Agency. Tests of the 8-foot by 8-foot by 7-foot
shelter “were consistent with FEMA...guidelines requiring the shelter to resist a 15-
pound, 2-inch by 4-inch missile propelled by a 250-mile per hour ground speed Quick Facts
tornado,” FEMA officials said.

Year:
“We were thinking about getting a storm shelter three years ago,” Randy Lowe said. 2008
Reflecting on their thoughts of three years ago, and the trauma of the recent event, Sector:
they acted without hesitation. Private

Cost:

Their new storm shelter — two large pieces of rebarred cast concrete with nearly 6-inch
thick walls, with the two pieces bolted and glued together with a steel door frame and
steel door — took 2 ¥ hours to install, Lowe said. It cost $2,500. And it has space
enough for 11 people to hunker down when the next storm strikes.

$2,500.00 (Actual)

Primary Activity/Project:

Safe Rooms/Community Shelters
Primary Funding:

The Lowes chose to have a shelter installed that is partially underground rather than Homeowner

have it installed as an “in-residence” shelter.
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Village Relocates Uphill
Above Floodplain

Rhineland, MO - Established in 1853 along the banks of the Missouri River on a
backdrop of rolling hills and bluffs, repetitive flooding became a way of life for the nearly
200 residents of the tight-knit community of Rhineland. But between April and July of
1993, four major storms caused the Mississippi River, the Missouri River, and other
tributaries to swell and flood communities, including Rhineland. Most of Missouri’s
1,500 levees failed or overtopped during the historic floods and damages throughout
the State totaled nearly $6 billion.

“We've had past floods and they were nothing compared to 1993,” explained Ervin
Elsenraat, former mayor of Rhineland.

“Former Governor Mel Carnahan set a priority to get people out of the floodplain and
inform communities of the voluntary buyout program,” said Sallie Hemenway, director
of operations at Missouri’'s Department of Economic Development Business and
Community Services.

The buyout program, which is voluntary, offers homeowners pre-flood, fair market value
of property to relocate outside the flood-prone area. Existing structures are cleared
from the floodplain and the deed-restricted property remains in perpetuity.

Preserving their community was just as important to Rhineland’s citizens as escaping
the floodplain to protect their lives and property. “As homes in Rhineland were severely
damaged from repetitive flooding and the market value depreciated, people searched
alternatives to the buyout plan,” said Steve Etcher, executive director of the Boonslick
Regional Planning Commission.

The residents decided to relocate homes to the crest of the nearby bluff at a total
estimated cost of $4.3 million. Local government, Missouri Housing Development
Commission, Missouri Economic Development joined resources with U.S. Housing and
Urban Development (HUD) Community Development Block Grants and the Federal
Emergency Management Agency (FEMA) Hazard Mitigation Grant Program (HMGP) to
accomplish the move. Rhineland resident Sib Elsenraat agreed to sell 49 acres of the
family farm, which had been in his family for nearly a century.

“The key to any move is that people have to want to do it. That's what happened here,”
said Elsenraat. “| wanted the town to stay together for the good of the town. | just
happened to have had suitable land available for the relocation,” he added.

“We took control of the floodplain by trading a lot on the hill for a lot from the
floodplain,” stated Etcher. Residents devised a lottery system allowing homeowners to
draw numbers for lots of comparable size to the ones in the floodplain. To ensure same
neighbors, many exchanged lots among themselves, referred to as the “swap meet.”

When it was finally time to move, exhilaration filled the air as the community,
government officials, sightseers, and the local and National media converged on the
small village. Homes were hoisted by movers and rolled up the hill, one by one.
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Montgomery County,
Missouri

FLOODING

Quick Facts

Year:
1993

Sector:
Public

Cost:

$4,300,000.00 (Estimated)

Primary Activity/Project:

Relocation

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Helping Children
Prepare for Disasters

Pulaski County, AR—"When disaster strikes, would your child know what to do?”
Children are among the most vulnerable disaster victims, so giving them safety
guidelines before a disaster strikes is critical. The Federal Emergency Management
Agency (FEMA) has an excellent disaster-specific program just for kids called FEMA for
Kids. The program is designed to help children be better prepared in the event of future
disasters.

In the first quarter of 2008, Arkansas was one area of the nation pummeled by severe
weather and natural disasters. FEMA staff partnered with State and local officials, and
organizations such as the American Red Cross to take the FEMA for Kids program to
fourth graders in schools. On the two-week tour, over 500 fourth-grade students in
counties impacted by the disasters were educated on disaster preparedness.

The outreach was so successful that FEMA targeted the Cub Scouts of Little Rock,
Arkansas. Tamara Bellock, who managed a summer camp for approximately 200
scouts ranging from ages eight to ten, joined with FEMA staff and staff at Reservoir
Park to accommodate troops throughout the State. The objective in making the Cub
Scouts an integral part of safety initiative was to heighten parental awareness of the
need to be more proactive in preparing their children who are often home alone.

“We had about 25-30 scouts in each session,” reported Community Education and
Outreach Specialist, Brianne Charles. “We hosted six 45-minute classes. Students
participated in a question and answer session regarding the video, ‘Getting Ready for
Disaster: One Family’s Experience,” and the scouts had an opportunity to view the
contents of a disaster supply kit.”

Charles continued, “There were lots of questions and students responded rapidly. We
asked questions such as: ‘What kind of disaster has happened in your area, What can
be done to prepare for them in the future, What about contact information, Where
would you go, What would you do, What should be placed in your family’s disaster
supply kit?™

Students eagerly participated in the five stations set up around the campsite. These
stations included Fire Safety; First Aid; Preparing a Family Disaster Kit; Pets in
Disasters; and Express Yourself Through Art.

“It's important to educate the kids because they are the ones who are most likely to be
home alone,” Charles said. “If parents aren’t there, these kids need to be prepared on
what to do.”

Region VI continues to foster the program to school-age children by educating school
districts on disaster preparedness.
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State-wide,
Arkansas

SEVERE STORM

Quick Facts

Year:

2008

Sector:

Public

Cost:

Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness
Primary Funding:

Other FEMA funds/ US Department of
Homeland Security



Partners Provide Statewide
Radio Alerts to Save Lives

Jefferson City, MO - As severe weather hits at 3 a.m. and most people are nestled
sound asleep, officials at Missouri’s State Emergency Management Agency (SEMA)
are confident that the citizens of Missouri are less vulnerable to disaster. Nearly all
communities in the State now have access to the National Oceanic and Atmospheric
Administration (NOAA) severe weather radio alerts for notification of pending storms.

SEMA, electric cooperatives, private businesses, the National Weather Service (NWS),
and the Federal Emergency Management Agency (FEMA) joined forces to provide the
State with NOAA weather transmitters and maximize radio alert coverage of every
community in Missouri.

“There have been other attempts of similar projects that failed because tower space
was unavailable for the transmitters,” said Allan Johnston, P.E., an engineering
supervisor at Central Electric Power Cooperative, located in Jefferson City.

In 1995, the State had only 10 transmitters, with coverage primarily for densely
populated areas but very little coverage for its rural communities. Having the NOAA
severe weather radio provides early, life-saving warnings that notify radio users of
approaching hazards to the area.

Although acquiring donations for available tower space and securing funds to purchase
transmitters were key concerns but not obstacles, SEMA proceeded with a plan to
extend radio alert coverage throughout the State. SEMA officials helped to successfully
negotiate with various utility partners and private businesses for donated tower space
to install the NOAA transmitters. Several electric cooperatives, which provide power to
the State’s rural communities, also agreed to facilitate purchasing and installing the
transmitters and equipment before donating them to NWS. In return, NWS agreed to
maintain and program the equipment and provide the communication links that activate
tone alert radios when severe warnings are issued for local or adjoining communities.

“We are generally willing to work with the State and Federal agencies where possible.
When SEMA came to us and showed us holes in radio alert coverage areas, we
worked to close the gap, to protect the public,” added Nancy Gibler, director of
Business Development at Central Electric Power Cooperative.

A major portion of the estimated $1.4 million project came from the Federal Emergency
Management Agency (FEMA) through the Hazard Mitigation Grant Program (HMGP).
The HMGP program is designed to reduce the loss of life and property, lessen the
impact to local communities due to natural disasters, and enable recovery following
disasters. SEMA, the grantee, administered the grants, and the local electric
cooperatives managed the funds.

SEMA also secured funds from Emergency Management Performance Grants (EMPG),
a program of the U.S. Department of Homeland Security. EMPG has 50 percent, non-
Federal cost-share match requirement. States can utilize these funds to strengthen
their ability to support emergency management activities while addressing issues of
National concern.
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State-wide,
Missouri

WINTER STORM

Quick Facts

Year:
1993

Sector:
Public/Private Partnership

Cost:

Amount Not Available
Primary Activity/Project:
Warning Systems
Primary Funding:
Business Owner



Safe Building Practice Protects Investment

Baxter County, AR — Entrepreneurs respond differently to the question, “What is
success?” The term is not so easily define. Steve and Pam McCumber, an
entrepreneurial couple in Norfork, Arkansas defines the term from personal experience. Baxter County,
Success for them is the mitigation efforts that continue to keep them afloat amid the Arkansas
perils of bad weather which seem to hover over the State of Arkansas.

FLOODING

“I bought some books and read first because | had never built anything before,” said
Steve McCumber, a retired jet engine parts manufacturer. “A FEMA associate, here in
Arkansas, sent me some books and | went on FEMA'’s website and got some more
books and read about flood zones, flood plains and anchoring systems.”

In 1997, the McCumbers purchased an eight acre tract of land on the Norfork River. A
project spawned out of boredom, they decided to build a resort, Norfork River Resort.
They knew this would mean taking steps to secure their investment.

“Down here we are concerned about high winds and flooding,” said McCumber. Norfork
is a small town. Nobody wanted to tackle the project with all of the measures | wanted
to employ. So | became the general contractor. | designed everything and supervised
the project.”

Research data reported the Base Flood Elevation (BFE) to be 397 feet. The ground
level of each cabin is at 401 feet, four feet above the BFE. Each 1,800 square feet
cabin rests on 18 concrete pilings. The pilings are 14 inches in diameter. They are
embedded seven feet below the surface and eight feet above the ground. Each rests
on a two feet by two feet concrete footer. The area beneath the cabins is used for
parking.

McCumber fortified the cabins for high wind events. All floor joists have hurricane clips.
All trusses have hurricane straps. There is connectivity from the roof to the floor. The
hurricane straps are nailed to the 2x4's which are anchored to the 2x12’s and the
2x12's are anchored to the concrete pilings. He also secured the outdoor furniture and
equipment. Benches and gas grills are anchored with hurricane straps nailed to 2x4’s
chains and smaller barbecue pits are anchored in concrete.

In March 2008, flood waters from the Norfork River which feeds into the White River
caused extensive damage in Norfork and surrounding towns. The Norfork River Resort m
remained unscathed.

Continued McCumber, “Because they haven't been affected by a flood, people get Quick Facts
complacent and they think they are going to be okay. So they don’t build above the Sector:

flood plain and they don't see the need in purchasing flood insurance. They call this Private

area a floodplain for a reason—it floods! They don’t call something upon a hilltop, a Cost:

flood zone. Another flood or hurricane might not come in my lifetime or it just might Amount Not Available

come tomorrow. So you have to prepare for it and you have to buy insurance.” _ - .
Primary Activity/Project:

As of 2008 Norfork River Resort comprises 14 cabins and a 20 room lodge, none of Elevation, Structural

which have been adversely affected by high wind or flooding. Primary Funding:
Business Owner

“It costs more money to take mitigation measures up front,” said McCumber. “But it

saves in the long run and you are spared the headaches of repairing or rebuilding.
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Safe Room Project Proves Beneficial

Stone County, AR — The sound of cars rushing, car doors slamming and people
hurrying to safety was the scenario at Mountain View’s unified school campus as area
residents made their way to the schools’ safe rooms fearing the wrath of a tornado. As
it pummeled the town, more than 200 residents, occupying the schools’ safe rooms,
remained unscathed.

Robert Ross, principal of Mountain View Middle School located in Mountain View,
Arkansas, had an eerie feeling about the weather forecast on February 5, 2008. What
he didn’t know was that a tornado categorized as an EF4 on the Enhanced Fuijita Scale
would soon make its appearance and accomplish the feat of demolishing homes, up-
rooting trees, zapping power lines and spreading massive loads of debris.

Most of the people that came to the shelter were area residents. “It just seemed to be
the people from the eastern part of the town,” Ross said. Tornado events are common
to the State of Arkansas. According to the National Climatic Data Center (NCDC) of the
National Oceanic and Atmospheric Administration (NOAA), the state has experienced
more than 1,600 tornadoes since 1950, with 239 tornadoes that were F3 and higher.
With respect to tornadoes, Arkansas ranked third in the Nation in related deaths and
fifth in injuries.

In an attempt at being pro-active Mountain View School District decided to build safe
rooms in the elementary, middle and high school. They took advantage of FEMA's
Hazard Mitigation Grant Program (HMGP) following the disaster declaration of
December 29, 2000 (FEMA-1354-DR-AR). The safe room project was initiated March,
2002 and completed in April, 2004 at a cost of $1,537,397. Mount View School District
received a $1,153,084 grant from FEMA through its HMGP.

The reinforced masonry safe rooms are massive. Total square footage in the
elementary school is 4,200 sq. ft, middle school 2,400 sq. ft and high school 2,700 sq
ft. Total capacity is approximately 1540 people.

Built according to guidelines outlined in FEMA Publication 361, Design and
Construction Guidance for Community Shelters, the safe rooms provide a feeling of
security.

Precautionary measures were taken to protect the back-up generators should the
buildings lose power. The masonry walls surrounding the generators were raised to the
height of the equipment to protect the generators from high winds and debris.

Though constructed to protect a student body of 1,300 students, faculty, staff and
volunteers during the day, the safe rooms can also be utilized, after school hours, by
individuals in the community seeking shelter from the storm.

“We've learned some lessons from the February 5 tornado event. We are going to be
better prepared,” Ross said. We are going to have water, extra flashlights and medical
supplies stocked in the safe rooms. We're also going to share keys with some trusted
individuals in the community and orientate them as to where the supplies and power
sources are. We have already changed the locks on the doors to make them universal
as well as added more emergency lighting.
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Quick Facts

Year:
2000

Sector:
Public

Cost:

$1,737,397.00 (Actual)

Primary Activity/Project:

Safe Rooms/Community Shelters

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Combating Repetitive Loss

Crawford County, AR — Recovering from continuous flooding was all too familiar to
Joey Work and his family. The nightmares began in 2000, re-surfaced in 2002 and

again in 2004. Each time, floodwaters from the Mulberry River inundated their home, Crawford County,
destroyed their possessions, caused massive clean-up efforts and wreaked havoc in Arkansas
their lives while struggling to recover. Repetitive loss claims totaled an astounding

$152,080.20. FLEDDIHG

On August 17, 2004, Joey Work, a Department of Transportation employee, received a
letter from the floodplain administrator of Crawford County. Work’s home was declared
substantially damaged (damage sustained by a structure whereby the cost of restoring
the structure to its pre-disaster condition would equal or exceed 50 percent of the
market value of the structure before the damage occurred). The 1380 square foot wood
-frame home, valued at $64,383, required a repair cost of $45,758.
'l—

“My home was flooded twice in 2004, in April and again in August. | was told that |
couldn’t live in the house unless it was elevated”, Work said. “Before this last event, | e e
had gotten permission from the [U.S. Army] Corps of Engineers to raise the height of : "
the little levee behind my house but that didn’t work. Water rose above the levee and
got into my house.”

As a National Flood Insurance Program (NFIP) policyholder with a substantial damage
claim, Work had to adhere to NFIP guidelines, including elevating his home at or above
the Base Flood Elevation (BFE). The BFE is the computed elevation to which
floodwater is anticipated to rise during the base flood and is also the regulatory
requirement for the elevation or floodproofing of structures.

Dennis Gilscrap, the floodplain administrator, provided guidance throughout the
elevation project. “I required him to get a surveyor. The BFE in his area is 420 feet. It
was determined that his floor level was 418.8 feet,” Gilscrap said. A firm advocate of
freeboarding, Gilscrap urged Work to elevate the home above the recommended BFE.

“As an extra precautionary measure | always advise folks to raise structures above the
BFE. Of course it's left up to the individual,” Gilscrap said. “Mr. Work elevated to 421.54
feet, which gave him a free board of about one and a half feet.”

The elevation project, which cost approximately $27,090 took a year to complete.
Membership in the NFIP proved rewarding. In addition to building coverage, NFIP
policyholders with substantially damaged homes are eligible for Increased Cost of .
Compliance (ICC) benefits. ICC coverage provides up to $30,000 to elevate, demolish, Quick Facts
or relocate the home, protecting it from future flood damage. The coverage is included Year:
under all NFIP policies issued or renewed after June 1, 1997. ICC funds were usedto 2004
defray the cost of the project. Sector:

Private

In March 2008, the Mulberry River overtopped its banks. Floodwaters made a return

visit to Work’s property. This time he was prepared. Cost:

$27,090.00 (Actual)

“I was totally frustrated when | realized we were living in a flood zone. | have lived here Primary Activity/Project:
for 15 years. The previous owner didn’t share that information,” Work said. “This time Elevation, Structural
we were ready for the flood. Water got up into the yard only. The elevation project was  primary Funding:

worth it.” National Flood Insurance Program (NFIP)
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"Sun" Comes Out in Charlotte Harbor
Charley Leaves Town

>

Charlotte Harbor, FL - Hurricane Charley came to Charlotte Harbor one Friday, with
winds up to 114 mph, leaving the community stunned. Buildings were destroyed, and
streets were filled with debris and downed power lines. While the storm was swirling

Charlotte County,
Florida

through town, 30 newspaper employees braved the storm at their office unable to get
home. They were dry and secure because the structure was built to resist strong winds FLOODING
and the windows were fitted with storm shutters.

In the mid-1990s, Richard Hackney, Vice President of Operations, lobbied the
stockholders for storm shutters to protect the Sun newspaper building in Charlotte
Harbor. His experience with Hurricane Andrew taught him that an investment in
protecting and strengthening the building against intense storms would pay big
dividends by reducing future repair costs and wasteful downtime while waiting for
repairs. The shareholders agreed, and the shutters were purchased for $15,000. In the

previous nine years, the shutters have been put up five times. During 2004, three
times. According to Hackney, “Of all the storm events, Hurricane Charley has been the Quick Facts

shutters’ most severe test; as yet, the building has not sustained any serious damage.” Sector:

When installed, storm shutters maintain building integrity by protecting the windows Private

from direct wind pressure and windborne debris. If flying debris breached large office Cost:

windows, wind driven rain could enter and cause the loss of valuable computers $15,000.00 (Actual)
containing information on news stories, research, subscribers, and other files. Without  primary Activity/Project:
that information they could not go to press. Intense winds coming in through these Retrofitting, Non-structural

windows would cause “uplift” pressure on the roof system. Pressure inside the building
along with the speed of the wind above the roof surface, could lift the roof causing
catastrophic damage to the building, its contents, and anyone working inside. An
adjacent building of similar size and construction, without storm shutters, lost its roof
and most of the siding. In fact, it sustained so much damage the business was not
operational, and had to be relocated.

Primary Funding:
Private funds

According to David Dunn-Rankin, President of the Sun, “The shutters helped keep the
roof on and kept us operational. If we had lost the roof...I don’t know...it's frightening.
Lost revenue, subscriber credits, computer replacement, press equipment repairs or
replacement and production outsourcing all add up. We could have been looking at $3
million to get us back to where we could put out the paper here.”

The entire Charlotte Harbor area was without power, but even that did not stop the Sun
from publishing. The paper was without power for 14 days. However, because the
building integrity had been maintained, they were otherwise operational. Instead of
shutting down, they hooked up a rented, 1750KV generator, and published the
newspaper. “We didn’t miss a beat,” said Dunn-Rankin.

“It's not just about the dollars, it's about publishing.” said Hackney. It's not even an
option not to publish. We have to be able to protect our people, our building, our
presses, and maintain our capacity to publish. We met our goal.” The Sun came out on
the Monday following Charley’s hit on Friday.
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Money Well Spent
in Arkansas

Baxter County, AR — On February 5, 2008, when a tornado visited the town of
Gassville, Arkansas, Jeanann Quattlebaum felt a certain calmness. Less than ten
months prior, she and her husband, Robert, had purchased a storm shelter.

otl

o

Baxter County,
Arkansas

The Quattlebaums have been living in their subdivision for seven years. They TORNADO
purchased their home, which was not equipped with a safe room, from an area builder.

Arkansas is one of several states in “Tornado Alley,” a term used to describe a broad
area of relatively high tornado occurrences in central United States. The state ranks
fourth, after Texas, Oklahoma, and Kansas, with tornadoes that are F3 and higher.

Arkansas Residential Safe Room Program assists Arkansas homeowners who choose
to install a shelter or safe room on their property. The program covers up to 50 percent
of the cost and installation, not to exceed $1000.00, for shelters or safe rooms built on
or after January 21, 1999.

The Quattlebaum’s storm shelter was purchased at a cost of $2000.00. They received
a $1000.00 rebate from the state. The circular concrete structure is 10 feet in diameter
and stands five feet tall. It has the capacity to seat six to eight individuals. During the
tornado event of February 5, 2008, it housed six as the tornado touched the lives of
Gassville residents. The tornado left behind one fatality and damages to homes and
property, which ranged from minimal to extensive.

With proper installation, storm shelters and safe rooms serve as protection from injury
or death caused by the dangerous forces of extreme winds. They can also relieve some
of the anxiety created by the threat of an oncoming tornado or hurricane.

The decision to build or purchase a shelter should include notifying local emergency
managers and family members or others outside the immediate area. This will allow
emergency personnel to quickly free the exit should it become blocked by debris.

Quick Facts

Sector:
Private

Cost:
$2,000.00 (Actual)

Primary Activity/Project:
Safe Rooms/Community Shelters

Primary Funding:
State sources
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New Developments' Construction
Standards Require Wildfire Mitigation

Rancho Santa Fe, CA — More than 2,460 multi-million-dollar houses, built to the
highest construction standards possible including expansive defensible space around
and within the home development areas, survived extremely well when the Witch Fire
stormed through the area in October 2007.

San Diego County,
California

FIRE

The blaze burned up to plants on defensible spaces and stopped. Embers blown into
areas of the estates bounced off tile roofs with boxed-in eaves, stucco walls, patios,
and other areas, and died out without leaving more than incidental damage, basically
scorched plants. A half-dozen charred embers the size of footballs were found in the " |
Cielo estates, and “nothing was burned,” said Ken Crosby, one of the realtors for the
estate areas.

Five Rancho Santa Fe developments, completed just three-plus years before the Witch
Fire came, basically set construction standards on the “shelter in place” concept
developed in Australia. The standards for construction and mitigation, including
mandated interior fire sprinklers, extensive defensible space, and use of fire-resistant
vegetation, are the “toughest in the country,” according to Cliff Hunter, fire marshal for
the Rancho Santa Fe Fire Protection District, which provides fire protection for the five
developments.

The strict development standards make homes in the shelter-in-place communities
safer places to stay if residents are not able to evacuate from the areas, according to
fire officials. They advise people to evacuate rather than stay to fight fires or simply
shelter in place because their homes are considered to be safe refuge.

The estate homes were constructed with materials and techniques intended to make
the structures as resistant as possible to effects of wildland fires. Only slow-to-ignite
plants may be planted nearer to houses. The standards are strictly maintained by the
Rancho Santa Fe Fire Protection District’s fire marshal.

The Sargenti home is on the eastern edge of The Crosby. There is a wide swath of
defensible space adjoining the backyard. Smoke and ash came into their house
through the drier vent, and there was smoke in the garage, Sargenti said.

The couple said they attended a program staged by the Rancho Santa Fe Fire
Department to explain how the shelter-in-place program works. It was there they
learned that the concept had not been tested in the United States and that they should

“get out early” if they chose to evacuate, and what to do if they stayed. Quick Facts
The fire was coming their way that Monday, so they left. When the reverse 911 call Sector:
came in at 9 a.m. that Monday morning, “we were long gone,” Sargenti said. Private
Cost:
Steve Sargenti said he “knew [the] house was intact,” and when the family returned, Amount Not Available

they found their house was untouched, other than smoke inside. Embers that landed on
the concrete tile roof had burned out, and the courtyard in front of the house “was a
repository” for spent embers, he said. Two plants in the backyard were damaged.

Primary Activity/Project:
Building Codes

Primary Funding:
Private funds
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Gloucester County Hazard Mitigation Programs
Local Government Continues Commitment to
Mitigation

Gloucester, VA - Because of its proximity to the mouth of the Chesapeake Bay,
Gloucester County, particularly its Guinea community, is subjected to periodic flooding
from coastal storms. Flooding is exacerbated in the coastal areas because of the
numerous wetlands, streams, and creeks in the County.

With three flood events over four years, the County realized the need to do something
different to protect its citizens and their property. Although many families had obtained
a Standard Flood Insurance Policy through the NFIP, most of the homes in the affected
areas were located just inches above the ground. The limited elevation of the structures
led to severe damage to hundreds of home in the community during these storms.

Shortly after Hurricane Isabel came through the County in September 2003, the County
applied for its first grant through the HMGP. In the fall of 2004, Gloucester County hired
a planning firm to assist with applying for and managing its storm recovery efforts. The
purpose of the application was to help purchase destroyed homes to reduce future
losses or to help elevate the homes where the owners wished to rebuild in the
community. With the help of the planning firm, the County received its first Hazard
Mitigation Grant in the spring of 2005.

In Phase one of the Isabel Hazard Mitigation Grant Program 15 properties were
purchased and demolished and six homes were elevated. Phase two was awarded in
the summer of 2005 and has resulted in the purchase and demolition of one additional
home with work under way on the elevation of 22 additional homes. The County is also
working on using its extra funding from the Isabel grants to potentially elevate an
additional six homes from its FEMA-approved substitution list.

A subsequent grant provided because of flooding from Tropical Storm Gaston will allow
another three homes to be elevated by the middle of 2008. A grant application for the
elevation of 18 additional homes was submitted and awarded in the spring of 2007. To
comply with Gloucester County's floodplain ordinances, all homes are elevated so that
the first floor is at least one foot above the established Base Flood Elevation.

The County has also decided to apply for a 2008 PDM grant with the intention of
purchasing five homes for clearance and creating permanent open space in some of its
more problematic Zone VE areas. These will not only help reduce the potential loss of
life and property in the affected areas, but will also help reduce future pollution of the
Chesapeake Bay.

Additionally, the planned acquisitions will be in keeping with the Governor's initiative to
acquire or conserve 400,000 additional acres of open space throughout the
Commonwealth.

The acquisition of the dozens of homes that were located in various VE-10 to VE-12
zones located along the coast of Gloucester County has allowed owners to sell their
homes at the fair market, pre-storm value and relocate to a safer section of the County.
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Quick Facts

Year:

2003

Sector:

Public

Cost:

$5,400,000.00 (Estimated)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Moo-ving On Up:
Critter Pads Keep Farm Animals Safe From Floods
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The State of Washington - When flood impacts a farm community, there are many
challenges and complications. Not only must residents get themselves out of harm’s
way, but they also must protect their livestock, secure farm equipment and supplies,
and deal with many other issues.

Jason Roetcisoender’s family has owned their 120-acre farm in Duvall, Washington
since the 1920s. Throughout that time, there have been numerous floods that have
impacted their home and property. In a flood in 1975, while the farm was run by Jason’s
father, they lost 32 cows. In Duvall’s flood-of-record in 1990, the family lost 120 animals
to high water.

“After the flood in 1990, Washington State and King County approved emergency
permitting for the installation of critter pads,” said Mr. Roetcisoender. “The local
farmers, including my father, went to them to try to find a solution to the flooding, and
that was one of the remedies they came up with.”

A critter pad, or livestock flood sanctuary mound, is an area where approved fill
material is used to raise the ground above the Base Flood Elevation (BFE). When
flooding occurs, farmers move their livestock onto the pads to keep the animals out of
the water’s reach. Critter pads require special permitting and must be specifically
designed to ensure they have a negligible impact on the floodplain. They also may not
be built within the boundaries of a river’s floodway.

Since the Roetcisoenders completed their critter pad in 1991, they have had to use it
on three occasions, including the November flood of 2006. In that November 2006
incident, Mr. Roetcisoender was able to move over 300 head of cattle onto the pad and
keep them safe. They also filled two of the family’s trucks with feed and drove them up
onto the pad to be safe and easily accessible.

In the nearby Town of Carnation, Michelle Blakely has a 33-acre farm where she grows
organic vegetables and fruits, and raises chickens, cows, pigs, and turkeys. When they
purchased the farm two years ago, a critter pad was already in place, built by the
previous owner. According to Mrs. Blakely, the pad was part of the incentive to acquire
the land.

Unfortunately, in 2006, when the waters rose during the November flood, despite being
above the BFE, it turned out the pad was not high enough. Upon returning to their
home following a mandatory evacuation, the Blakelys found that all their chickens and
turkeys were gone.

The Blakelys suffered significant financial damage to their farm from the 2006 flood, a
good portion of it in poultry losses. Not wanting to go through this again, they decided
to raise the critter pad even higher. They purchased permitted fill, rented a bulldozer,

and raised the pad almost three feet.

When the floodwaters came again in December of 2007, the Blakelys felt they were
ready. Working fast, the Blakelys managed to relocate their birds from coops on
different areas of their property to the elevated pad, even as rising waters surrounded
them. If the chickens and turkeys had not been moved to the critter pad, they would
have been lost. This time, the Blakelys managed to save almost 1,500 birds from
floodwaters.
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Quick Facts

Year:
1990

Sector:
Private

Cost:

Amount Not Available
Primary Activity/Project:
Elevation, Structural
Primary Funding:
Homeowner
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Residential Contents Coverage:
Protecting Personal Property With Flood Insurance

Chehalis, WA - Karen McGhee and her husband Terry have rented multiple homes in
the City of Chehalis, Washington over the years. In 1990, they sat in their hilltop house
and watched as floodwaters rose throughout the town below them.

Lewis County,
Washington

Years later, in 1996, after having relocated to a new rental property, the McGhees had FLOODING
a much closer look at the water as their home was inundated by record flooding. They
were forced to evacuate the property for seven days and suffered significant damage
and loss of many of their belongings. Following this event, the McGhees purchased
renter’s flood insurance to protect the contents of their home.

Only insurance companies within communities participating in the NFIP can provide this
federally subsidized coverage. Following the flooding of 1996, the McGhee’s landlord
chose to elevate all his rental properties to at least one foot above the Base Flood
Elevation (BFE), which is defined as flood levels having a one percent chance of being "
equaled or exceeded in any given year.

With their home damaged in the flood, the McGhees elected to move to another of the
landlord’s properties, which had a bigger house that had also been elevated and more
land for them to grow a garden and raise various animals.

Even after moving to their new home, the McGhees chose to maintain their flood
insurance policy, transferring it to the new rental property. Mrs. McGhee reported that
establishing the policy and making changes to it was easy and convenient.

One of the advantages of the NFIP is that the financial risk is spread across the

country, making insurance policies available to residents of participating communities at Quick Facts
extremely reasonable rates, especially for those people living outside the Special Flood Year:

Hazard Area (SFHA). 1996

- . . . Sector:
In December 2007, when weather conditions once again resulted in record flooding ector

. . . . Privat
throughout Lewis County, the McGhee's house came under threat of inundation. With rvate
an hour’s warning, they were forced to grab what they could and flee their home. Cost:
Amount Not Available
Upon returning once the water had receded, they learned that despite their house Primary Activity/Project:

having been elevated above the BFE, there had been three feet of water in their house, Flood Insurance
and that at least three inches of mud was left behind. Sadly, many of their animals were

. . . Primary Funding:
lost to the high water, and their gardens were ruined.

Homeowner

Packing up what they could salvage, the McGhees once again relocated, moving back
to the home they had lived in prior to the 1996 flood. They filed their claim with the
insurance company and went through the process of filling out paperwork and getting
their inspection. Mrs. McGhee stressed the importance of preparation both before and
during this period.

Since filing with their insurance company, the McGhees have learned that they are
being covered for the depreciated value of their damaged property. For an investment
of less than $100 a year, they are receiving over $10,000 in coverage.
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Fuel Modification Protects
Master-Planned Community

Orange, CA — Devastating wildfires raged across Southern California in October 2007.
One of these fires, known as the Santiago Fire, came extremely close to the master-
planned community of Serrano Heights, in the city of Orange. Fortunately, no homes
were damaged in the community due to carefully designed fuel modification zones and
fire-resistant construction of the houses.

Orange County,
California

FIRE

The Santiago Fire destroyed 15 residential structures and nine outbuildings and
damaged eight residential structures and 12 outbuildings, according to the California
Department of Forestry and Fire Protection (CAL FIRE). Strong Santa Ana winds, in
conjunction with dry vegetation, spread the fire over thousands of acres, making it
extremely difficult for firefighters to contain it.

"

As a master-planned community, Serrano Heights involved much advance planning
and ongoing coordination between private and government entities. Serrano Heights is
located on a hillside and is divided into west side (Phase I) and east side (Phase II).
The west side fuel modification area falls under the jurisdiction of the city of Orange and
the east side falls within the jurisdictions of the cities of Orange and Anaheim.

In order to avoid a potentially difficult problem with power line easements and to comply
with fuel modification requirements, the landowner worked closely with the city of
Orange fire department, the county of Orange, and the city of Anaheim fire department
during the planning process. The result was a creative solution to the power-line
problem by creating a park and approximately 200 acres of preserved open space
which benefits the residents.

Serrano Heights was built according to the City of Orange Fire Department stringent
rules for fuel modification zones, fire officials said. The zones are wide strips of land
where combustible vegetation has been removed and/or modified and replaced with
drought-tolerant, fire-resistant plants to provide an acceptable level of risk from wildland
and vegetation fires.

A company was hired to prepare a fire behavior analysis and preliminary fuel
modification plan for Serrano Heights. The plan included detailed studies regarding fire
environment, Southern California climate, wildland fire behavior, local fire history,
general and individual lot recommendations for fuel modification zones, and additional

fire protection measures. Quick Facts
The plan was reviewed and approved by the city of Orange and city of Anaheim fire Sector:
Private

departments. During implementation and construction, the fire departments of both

cities carefully monitored each phase to ensure the requirements were met. Cost:
Amount Not Available

The requirements and guidelines for areas inside homeowners’ property lines are
specified in the Covenant, Conditions, and Restrictions (CC&Rs) and in the deed for
each property. They are enforced by a management company and the Serrano Heights
Homeowners Association (HOA). The areas outside of the homeowners’ property lines
are maintained by the HOA.

Primary Activity/Project:
Building Codes
Primary Funding:
Private funds

All residences in the community were built to meet standards from the Uniform Building
Code (UBC) and the Uniform Fire Code. These codes take into consideration multi-
hazards including seismic activities.
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High Marks for Accuracy:
Tracking Flood Levels in Lewis County

Lewis County, WA - Lewis County, Washington has a long history of damaging floods
originating from three major rivers (the Chehalis, Cowlitz, and Nisqually) as well as
numerous tributaries, including the Newaukum and Skookumchuck Rivers.

Lewis County,
Washington

“Past floods have really taught us a lesson,” said Martin Roy, a senior engineer and FLOODING
surveyor for the Lewis County Department of Public Works.

On December 1st, 2007 Lewis County was again inundated by a flood of record
proportions. This time, the Chehalis River overflowed its banks and poured huge
amounts of water into the streets and structures of several Lewis County communities.
Water levels were recorded as high as nearly ten feet above the Chehalis’ normal flood
stage in some areas.

Having learned the lesson from delays in previous floods, Martin Roy and his team did

not hesitate to act. “The flood occurred on a Monday,” said Mr. Roy. “On Tuesday

: . . . uick Facts
afternoon, as the water was still receding, we were out marking peak water elevations. Q

Year:
The procedure to capture water elevation data is initially simple. A series of points are 2007
marked throughout an impacted community. These can take the form of marks made Sector:
on walls, nails driven into telephone poles, and other similar methods of indicating how  pypiic
high the water actually reached. At each point, a Global Positioning Satellite (GPS)
reading is taken and a description of the area and marking is noted.

Cost:
Amount Not Available

After durable markings are placed and catalogued, surveyors can return at a later date  Primary Activity/Project:

to determine the elevation of the high water marks using precise instruments. Cooperative Technical Partner Activity
Primary Funding:

Previously, high water mark collection in Lewis County was funded by matching grants Cooperating Technical Partners (CTP)

provided by the Washington Department of Ecology’s Flood Control Assistance

Account Program (FCAAP), resulting from a channel migration study. This year the

Department of Ecology is assisting directly in the high water marks study with the

contribution of equipment and personnel.

“We're teaming up with the Cities, the State’s Department of Ecology, and the Federal
Emergency Management Agency (FEMA) to complete the collection of elevations,” said
Matt Hyatt, Lewis County’s Geographic Information System (GIS) Manager. “Our GIS
Division is acting as the central location for collecting and distributing the maps and
information that will aid in the planning effort. Once all the elevations have been
surveyed by the different agencies, we’ll compile them into a single map which will
demonstrate the extent and depth of the inundation area, and assist analysis by the
flood engineers and specialists to better understand the exact nature of this event.”

Having such data improves the quality and accuracy of flood hazard mapping, flood
insurance studies, and flood risk analysis. Greater detail in high water mark tracking
assists in the approval and success of grant applications and helps with prioritization of
elevation and acquisition projects.
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Information from Fire Department
Increased Awareness

Rancho Bernardo, CA - Bette Blankenship became familiar with defensible space and
other ways to mitigate her property from the effects of wildfires through brochures her
children brought home from school. The brochures came from San Diego’s fire
department, which was in the process of providing information about fire prevention and

mitigation to students at schools in the Rancho Bernardo area. After she read the FIRE
materials, Blankenship knew she had to take action, and did.

San Diego County,
California

She is convinced that the type of materials used in upgrading her home, the removal of
trees and plants prone to burn and spread fire, and the expansive back yard that
serves as defensible space saved her home from the Witch Fire in 2007, while homes
directly across the street were lost.

"

When Blankenship and her family moved to their home in 1998, the lower portion of
their .75-acre property was covered with avocado and citrus trees. After learning about
fuel modification, Blankenship and her husband, Gregg, started removing the
hazardous trees from their back yard. The effort took three years at a cost of $7,000.
Bette started planting fire-resistant plants in 2002. Ice plant and other fire-resistant
plants of a variety of species now cover their back-yard.

The Witch Fire in October 2007, which devastated much of their neighborhood, started
near Santa Ysabel and spread to Ramona, Rancho Bernardo, Poway and Escondido.
Burning embers, driven by powerful winds generated by Santa Ana conditions, flew
over Interstate 15, spawning fires west of the highway. The Witch Fire continued west,
causing significant damage in Lake Hodges, Del Dios, West Rancho Bernardo, and
parts of Rancho Santa Fe.

Far and away the biggest of 24 wildland fires that burned in the seven-county disaster
area in Southern California, the Witch Fire caused two deaths and injured 40
firefighters, according to Cal Fire, the state’s fire agency.

The Blankenship home, constructed in 1978, has concrete roof tiles, stucco walls,
enclosed eaves, double pane windows, and the fences and wood on exteriors are
treated with heat-resistant materials.

Quick Facts

Sector:
Private

Cost:
$7,000.00 (Estimated)

Primary Activity/Project:
Vegetation Management

Primary Funding:
Homeowner
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Laguna Beach Goat Vegetation Manage
ment Project

Laguna Beach, CA — Laguna Beach has been using goats as part of its fuel reduction
and vegetation management program since the early 1990s. City Manager Ken Frank
got the idea from a similar program in the San Francisco Bay area. The program was
expanded after a wildfire burned across 14,000 acres, destroying or damaging 441
homes in the beach community in 1993.

Orange County,
California

FIRE

Because of the climate, types of natural vegetation, and expansive wildlands in
Southern California, including wildlands that reach into the city, there is an ongoing risk
of wildfires. Fully aware of the risk, the Laguna Beach Fire Department is very proactive
in vegetation management.

"

One of the best ways to control wildfires is to control the amount of fuel available to
feed the flames. These areas can be difficult to reach by most vegetation management
equipment due to the nature of the terrain — rocks, canyons, and steep inclines. The
introduction of goat herds in these areas has proven to be an ideal solution to the
problem.

In 1995, Laguna Beach applied for and received a grant from the FEMA Hazard
Mitigation Grant Program (HMGP), which is administered by the Governor's Office of
Emergency Services. FEMA'’s grant was $396,000 and the city’s share of costs for the
expanded program was $132,000. The FEMA grant funded the program for two years
and the city has continued the effort ever since, at an annual cost of $125,000.

The goats work exclusively on 11 fuel modification zones located on the outside edges
of the city. Since California weather allows it, the goats work year-round and are moved
from place-to-place as needed. Depending on the amount of rain and vegetation
growth each year, as few as 75 and as many as 600 goats are used. A movable goat
pen with electric fencing keeps the goats from wandering off and protects them from
coyotes and other wild animals, said Lardie.

Fuel reduction by goat grazing is more widely accepted than chemical and mechanical
alternatives because of its sustainability. Another added benefit to the program is the
cost, which can be considerably lower than other methods available.

Quick Facts

Year:
1993

Sector:
Public

Cost:
$396,000.00 (Actual)

Primary Activity/Project:
Vegetation Management

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Vegetation
Made the Difference

San Diego, CA — Herb Peters is convinced that ice plant placed on three sides of his
Rancho Bernardo home early in 2007 was a major reason his 1,500-square-foot house
did not burn when the Witch Fire roared through his neighborhood during the morning
hours of October 21, 2007.

San Diego County,
California

FIRE

The ice plant and more than 50 feet of wax-leaf ligustrum hedge that lines the north
side of his elevated corner lot, facing in the direction from which the Witch Fire came,
“had a great deal to do with saving our house,” Peters said.

"

In April, Peters removed an older type of ice plant that had been growing on the
property for well over 20 years and replanted the slopes with 180 flats of the new ice
plant. The ice plant is watered three times a week and is “very fire-resistant,” Peters
said.

Removing flammable native vegetation and replacing it with low-growing, fire-resistive
plants is one of the easiest and most effective ways to create a defensible space,
according to the Fire Safe Council. Fire-resistive plants grow close to the ground, grow
without accumulating dead branches, needles or leaves, and are easily maintained and
pruned, the council said. Some of the more common species of fire-resistive plants
include ice plant, periwinkle, rosemary, and African daisy, the council said.

The fire hit the area between 3:30 and 4 a.m. Herb and Jill, got the call to evacuate
while they were in Omaha, Nebraska, visiting with family. Peters’ son was taking care
of their home. A neighbor across the street called and said burning palm tree fronds
“were flying.” Flames and embers blew under tiles of neighboring houses, and the
homes “blew up,” the neighbor told Peters.

Houses with asphalt shingles in his neighborhood “are still standing,” Peters said.
“Winds were blowing through here at 80 to 100 miles per hour.” He added that “some
beautiful multi-million dollar homes” in Rancho Bernardo were destroyed during the
conflagration. Houses burned on every side of his home. Peters added that wooden
fencing on both sides of West Bernardo Road, a bit more than a block away from his
home, acted as a “wick,” or fuel, that fed the fire.

The Witch Fire destroyed 1,125 homes. Another 77 homes were damaged, 499
outbuildings were destroyed, and 26 outbuildings were damaged by the conflagration
that blew over Interstate 15 to burn into Mr. and Mrs. Peters’ neighborhood, according

to Cal Fire, the state fire agency. Quick Facts
Cinders bounced off the asphalt shingle roof of his home without causing damage to Sector:

the roof, only burning a piece of outdoor carpeting on the patio, Peters said. Although  Private
Peters considers the asphalt shingle roof on his home as “quite fire-resistant,” he will Cost:

replace it, as soon as he receives his insurance settlement, with new asphalt shingles  $6,000.00 (Estimated)
with a higher fire-resistive rating. He also will install rolls of new R-30 rated insulation in

. Primary Activity/Project:
the attic. Building Codes
Peters said it cost less than $6,000 to landscape his property with fire-resistant Primary Funding:
vegetation. That is far less than what it would cost for Herb and Jill Peters to rebuild Homeowner

their home. Peters estimates it would cost $250,000 to $275,000 to replace his home.
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Higher and Higher: Life Above the W
aters
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Lewis County, WA - Over the past three decades, Washington State has experienced
numerous record floods resulting in widespread destruction of property and tragic loss
of life. These events have demonstrated the necessity of building stronger, safer, and
smarter to protect the people, homes, and businesses in flood affected areas.

Retrofitting existing structures or designing new buildings to be disaster resistant can
significantly reduce the threat of future damage and lower long-term financial risk.
While staying out of the path of potential floodwater is the best choice for avoiding
danger, this is not always an option. In such situations, the next best choice is to be
above it.

Following the flooding of 1996, Bob and Loyann Munyan, residents of the flood-prone
City of Centralia in Lewis County, were approached by a neighbor with information
about a home elevation program. The Federal Emergency Management Agency
(FEMA) had available funding through the Hazard Mitigation Grant Program (HMGP).
The HMGP provides 75 percent funding for approved projects, which frequently include
home elevations or relocations, while the State, Local governments, and often
homeowners themselves, contribute the balance. Grants are applied for by local
communities working in partnership with the State and FEMA.

“We added our name to the list,” said Loyann Munyan, “and we were told we had been
approved for a 100 percent grant to raise the house.”

The Munyans elevated their home 5 feet, 10 inches above its previous height, bringing
their floor level one foot higher than expected maximum flood levels for their
community. Without the grant, they were informed that the elevation would have cost
approximately $30,000.

During the December 1st flooding of 2007, record setting storms brought water to within
seven inches of their front door.

In the nearby City of Chehalis, schoolteacher Kevin Fields watched the waters rise on
December 1st, but felt confident that his house would remain safe, even while the
homes of his neighbors began to flood. Like the Munyans, Mr. Fields’ home had been
inundated during the 1996 floods. The previous owner, tired of the repeated cycle of
flood damage and repair, decided to sell. He bought the home with the intention of
elevating it.

“The City wanted me to elevate at least four feet,” said Mr. Fields. “That would have
been one foot above the 1996 flood levels. | went four feet higher than that and
elevated a full eight feet.”

Given his expertise and easy access to equipment and materials, the cost of the
elevation was less than $10,000. According to Mr. Fields, since the elevation, there
have been at least a dozen floods in his neighborhood. Though typical water levels in
the area only reach ankle to knee deep, this would still be sufficient to flood the first
floor of a ground level home.
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Lewis County,
Washington

FLOODING

Quick Facts

Year:

1996

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Elevation, Structural

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Poway Home Spared
by the Witch Fire

Poway, CA - Ken and Bonnie Constable will never forget the terror they experienced
the morning of October 23, 2007, when a wind driven wildfire came up to their front
yard. Remarkably, their home was spared, and even though they lost a well house, a
water tank, and many trees, there were no major damages to the house itself.

San Diego County,
California

FIRE

The Constables received the reverse 911 call to evacuate the morning of October 22
before the fire had reached their area. By that night, they could see the fire coming over
the hills, so Bonnie took the dogs and left to stay with her mother in the southern
section of Poway.

Ken decided to stay and was awakened in the middle of the night by one of his
neighbors, warning him that the fire had reached the west and south side of his
property. Ken, his sons, friends, and some men in the neighborhood helped firefighters
combat the fire as much as they could. They were successful in keeping it from all of
the homes on their street.

The Constables have lived in their home in Poway for almost 30 years. They bought the
home three years after it was built and have done many improvements over the years
to make it safer. The 2,800-square-foot home, which is solar-powered, has a stucco
exterior and a Class A fire-resistant (clay tile) roof.

Some of the improvements include an asphalt driveway in front of the house, concrete
slab on the sides, and a pool area in the back separate the house from fruit trees and
grassy areas, creating a defensible space. A defensible space around a home provides
firefighters enough space to work, and it also prevents fire from transferring from one
fuel source to another.

One of the main reasons why the Constables’ home did not burn was due to the fact
that they removed weeds from their property, considerably reducing ground fuel. This
prevented the fire from propagating too fast. Ice plant at edges of their property also
proved to be efficient in stopping the fire, according to Ken Constable.

Additional future mitigation measures include removing flammable trees and installing a
pump for the swimming pool enabling them to use the 27,000 gallons of water for
firefighting and to enclose the eaves on all sides of the house. They are committed to
doing what they can to make their home safer.

Quick Facts

Year:
1993

Sector:
Private

Cost:
Amount Not Available

Primary Activity/Project:
Building Codes

Primary Funding:
Homeowner
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Venting Breakaway Walls
Saves Homeowner Thousands

Okaloosa County, FL - Dan Sluka and his wife, Dottie, moved from Detroit, Michigan,
to the Gulf Coast of Florida in 2001 after building their dream home in a Special Flood
Hazard Area a few miles east of Pensacola, with a view of the Santa Rosa Sound and
the Gulf of Mexico beyond.

Okaloosa County,
Florida

FLOODING

The Sluka'’s property is located in Zone AE. However, because they are only 1,000 feet
from the water, they decided to build to the more rigorous V Zone standards. Their
builder used wooden pilings to strengthen the structure of the house against storm
surge and to raise the main part of the house several feet higher than the minimum
height required by the county.

The code for their county allows areas under elevated homes to be enclosed and used
for storage and parking. The Sluka’s builder surrounded the area under the home with
breakaway walls. To improve wind resistance, the house is built with 2"x 6” studs,
hurricane straps, wind-resistant shingles, and hurricane shutters on all doors and
windows. The outside air-conditioning unit is installed on a platform several feet above
the ground.

In the years before 2004, when Hurricane Ivan hit the Florida Panhandle, Dan stored
his tools, sporting equipment, tapes of past music concerts, and filing cabinets with
several years of archived work and personal papers in the enclosed area under the
home.

The Sluka’s home performed as designed during Hurricane Ivan, but not quite the way
they'd hoped. The storm surge associated with Ivan delivered floodwaters considerably
higher than the “100-year” (1-percent-annual-chance) level, causing widespread
damage throughout the area.

Although the Sluka’s main living area was undamaged, when the breakaway walls
failed as designed, everything inside the storage area—tools, tapes, personal
papers—was washed away. In terms of damage to the building, high winds caused
minor siding damage. Dan estimates it cost about $24,000 to repair the flood damage.
His NFIP flood insurance policy covered some flood damage to the building, but not to
the stored belongings, the latter of which Dan estimated were worth about $20,000.

Quick Facts

Dan decided he wanted to do something different when repairing so the breakaway Sector:

walls wouldn't fail so easily in future storms. He researched hydrostatic pressure and Private
discovered a manufacturer making engineered and certified flood vents, which could Cost:

help limit future damage while still protecting the primary structure from wave and surge $801.00 (Actual)

forces. Primary Activity/Project:

. . . . Building Cod
Dan then had his builder install the flood vents when replacing the breakaway walls. uriding Lodes

Knowing the enclosure will flood during future hurricanes, Dan decided to take another ~ Primary Funding:
precaution to better protect their stored property. He built a loft space in the garage Homeowner
adjacent to the storage room. Now, when a hurricane moves into the Gulf, he relocates

the stored items to the loft until the threat passes.

Dan’s idea to install flood vents in the breakaway walls was tested in 2005 when

Hurricane Dennis flooded the neighborhood. Although 2.5 feet of water entered the
storage area through the flood vents, instead of a large bill to repair the breakaway
walls, says Dan, “I just had to power wash the walls. We didn’t have any damage.”
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Veteran Firefighter Uses Mitigation
to Protect His Home

Fallbrook, CA - As a veteran firefighter, Gary Bottenfield understands the nature of
fires and knows how to be prepared. Bottenfield has lived in Fallbrook for 32 years with
his wife, Lana, where they have survived three major fires.

San Diego County,
California

FIRE

As the Rice Fire made its way toward Interstate 15 and jumped across Pala Mesa
Resort Golf Course, the Bottenfields knew their house was in great danger. They
received the reverse 911 call on Monday afternoon and took shelter at their daughter’s
home in Temecula. Even though it was painful to leave their home, as law-abiding
citizens they understood the importance of listening to the authorities and following " |
mandatory evacuation orders.

When Bottenfield returned home on Wednesday afternoon, he found the house intact
even though his next door neighbor’s house and two other homes within view were
completely gone. He later learned that once his neighbor realized his home was
already a total loss, he worked relentlessly with the firefighters to keep the flames from
getting any further.

When asked why he believed his house survived the Rice Fire, Bottenfield replied: “The
fact that | mowed my weeds saved my house. One of my neighbors and | share a
mower and we tear the blades up every year.” Said Bottenfield, “We make sure we
always mow everything down to the dirt.”

Something as simple as mowing the weeds was a lifesaver for the Bottenfields; but that
is not the only mitigation safety measure they have. Their 2,677-square-foot stucco
home has a concrete tile roof, boxed stucco eaves, fire sprinklers inside the house and
attic, smoke detectors in virtually every room, double-pane glass windows, and a
carefully planned defensible space on the 2.7-acre home site.

The cost for using boxed stucco eaves instead of the regular wood ones that were in
the original construction plans was approximately $1,500 extra. The cost for having
sprinklers installed inside the house was $3,500. Money well-spent, according to
Bottenfield. The replacement value of his home has almost doubled from the $350,000
he spent years ago, so Bottenfield was happy to spend a little extra to make his home
safer and stronger. Quick Facts

Sector:
Private

Cost:
$5,000.00 (Estimated)

Primary Activity/Project:
Building Codes

Primary Funding:
Homeowner
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Multiple Mitigation Measures
Save Home from Wildfire

Jamul, CA — In October 2007, fire surrounded the home of Bob and Suzy Bullock, who
live approximately 25 miles east of San Diego near Jamul. They evacuated, and when
they came back they found their home intact — protected by all the mitigation measures
they took.

San Diego County,
California

WILDFIRE

On a 10-acre site in the wildland area above Deerhorn Valley, the Bullocks’ home sits
surrounded by scorched hillsides and gulleys. The Santa Ana winds drove the Harris
Fire, one of the biggest fires of the Southern California wildfires in 2007, through the
area. The fire destroyed 19 homes within sight of the Bullock property.

A wide swath of defensible space planted with fire-resistant vegetation that is watered
regularly with a special irrigation system helped save their home. So did its construction
— a tile roof with boxed-in air vents that repel flying embers, stucco walls, concrete
aprons around three sides of the structure, and the asphalt driveway at the back of the
house. The Bullocks also have a fire hydrant (required by the county as a condition of Quick Facts
the building permit) fed by water from a 10,000-gallon water tank.

Sector:

The Bullocks’ advance preparations included coating their house with a fire-repellent Private

gel. The gel is applied as a mist with a garden hose. The “fire-blocking gel” should be  Cost:

rehydrated with a misting every eight hours. Firefighters from Lake Tahoe re-misted the $85,000.00 (Estimated)
gel while the Bullocks were gone. Primary Activity/Project:

Building Codes
The concrete aprons extend 10 to 21 feet from the outer walls of the house. The 16-

foot-wide asphalt driveway behind the house serves as an apron there. The Bullocks
also have an irrigation system installed for watering plants in the defensible space.

Primary Funding:
Property Owner, Residential

The next thing the Bullocks will do to enhance protection of their property is remove a
pine tree that was growing next to the water tank behind and upslope from their house.
That decision was made when the Bullocks found out that vegetation by a water tank
could ignite, destroying the water tank, as had happened on other properties in other
fire areas.

The overall cost of mitigating their house with aprons, defensible space, including the
irrigation system, well, fire hydrant, fire pump, and fire hose totals $85,000. The cost of
constructing their house in 2003 was $600,000. The Bullocks’ insurance company
estimated late in 2007 that it would cost approximately $775,000 to replace their home
if it had been a total loss. That makes the cost benefit ratio 9 to 1. The house is insured
for $800,000, Bullock said.

The Bullocks encourage everyone to consider what they may do to protect their homes
and consider that the extra costs are well worth it.
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Built to Protect
Against Floods, Windstorms and Earthquakes

Astoria, OR - In 2000, Randy Stemper, life-long resident of Astoria and owner of
Astoria Builders Supply Co., decided to design a new building. The original owner built
the first business structure in 1942, and since then the building had been damaged by
flood and wind storms and had been repaired several times.

Stemper’s family bought the business in 1961, and he purchased the business from his
family in 1987. During the 1996 severe flooding/high wind storm, the old building, which
had been elevated, again suffered significant damage and loss of inventory. Randy
began doing research to see what could be done to reduce or eliminate damages to his
business.

Stemper hired engineers to design a building that would protect his investment from
damages and his employees from injuries resulting from floods, wind storms, and
earthquakes. The storm drainage system was re-engineered, and the entire structure
incorporates the best features of continuous load-bearing construction.

The building is anchored on pilings set 60 feet into the bedrock. The all-steel exterior is
reinforced from the roof down to the floor and then secured to the pilings, and the roof
sections were machined together so that there are no seams to catch the wind.

David Pearson, the curator of the Columbia River Maritime Museum in Astoria, said
that “Randy worked very closely with the city planners in developing an exterior design
that would enhance the city. This town has a great maritime history and keeping with
this theme is very important for the community.”

The Astoria Builders Supply Co. building was completed in 2001, and the construction
was tested during the extreme high winds that hit Astoria in December 2007. The
building withstood the storm with virtually no damage, saving thousands of dollars, and
the business kept operating. The community benefited by having the supplies ready
when they needed them.

“I have used this type of continuous load-bearing construction on other buildings,
including my new home,” stated Stemper, “and these techniques will be used on the
new Astoria hospital.”

According to Wolf Read, meteorological consultant for the Oregon Climate Service,
“The Great Coastal Gale brought hurricane-force winds, with peak gusts of 85 miles per
hour at the Astoria airport.”

The December 2007 windstorm caused major damage to buildings in Astoria as well as
in other communities along Oregon’s northwest coast. The undamaged Astoria Builders
Supply Co. is testament to the rewards of building “stronger and smarter.”
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SEVERE STORM

Quick Facts

Year:

1996

Sector:
Private

Cost:

Amount Not Available
Primary Activity/Project:
Flood-proofing
Primary Funding:
Business Owner
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During Flooding I

Chanute, KS - Hans Harold and his wife, Donna, woke up around 4:30 a.m. on June
30, 2007 to find their house surrounded by water.

Neosho County,
Kansas

,

Because of the Federal Emergency Management Agency (FEMA) directives from 2002,
the Harold family elevated their house and used a method that allowed flood waters to FLOODING
flow under the house. Initially, those instructions upset Harold, but he was grateful to be
above water in June when the Neosho River flooded the area.

Harold had to elevate his new house one foot above the 1951 flood line of the nearby
Neosho River, which was marked on a fence post in his front yard at 2-feet, 5-inches
above the ground. The Harold’s home was three feet above water when the Neosho

River flooded the Chanute area.

The front of the house was elevated four feet using fill dirt. The back of the yard slopes
naturally and was built up by the concrete foundation.

Harold searched the Internet for ways to incorporate freeboard into his plans and
discovered that most designs were too costly.

As a result, Harold devised a system of swinging windows that were constructed by a
local welder, and his contractor incorporated them into the foundation. This made him
eligible for a lower flood insurance rate.

The mitigation practices were put to the test when the Neosho River crested at 3-feet, 5
-inches along with water from the small creek that runs behind the property and the six
inches of rain that fell during the night of June 30.

The Harold’s house and a nearby business that also elevated their building based on
FEMA guidelines endured the flood and rain. Other homes in the neighborhood
flooded.

Quick Facts

Sector:
Private

Cost:
Amount Not Available

Primary Activity/Project:
Flood-proofing

Primary Funding:
Property Owner, Residential
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2nd Avenue SEA Street
Seattle, Washington

Seattle, WA - The 2nd Avenue Street Edge Alternative (SEA) Street project was a pilot
project undertaken by Seattle Public Utilities to redesign an entire 660-foot block with a
number of Low Impact Development (LID) techniques. The goals were to reduce
stormwater runoff and to provide a more “livable” community.

State-wide,
Washington

FLOODING

Throughout the design and construction process, Seattle Public Utilities worked
collaboratively with street residents to develop the final street design. The design
reduced imperviousness, included retrofits of bioswales (landscape elements intended
to remove silt and pollution from surface runoff water) to treat and manage stormwater,
and added 100 evergreen trees and 1,100 shrubs.

Conventional curbs and gutters were replaced with bioswales in the rights-of-way on
both sides of the street, and the street width was reduced from 25 feet to 14 feet. The
final constructed design reduced imperviousness, or resistance, by more than 18 —

percent. Quick Facts

The costs for the LID retrofit were compared with the estimated costs of a conventional Sec“_’“

street retrofit. Managing stormwater with LID techniques resulted in a cost savings of Public

29 percent. Also, the reduction in street width and sidewalks reduced paving costs by  Cost:

49 percent. Amount Not Available
Primary Activity/Project:

For this site, the environmental performance has been even more significant than the
Flood Control

cost savings. Hydrologic monitoring of the project indicates a 99 percent reduction in
total potential surface runoff, and runoff has not been recorded at the site since
December 2002, a period that included the highest-ever 24-hour recorded rainfall at
Seattle-Tacoma Airport. The site is retaining more than the original design estimate of
.75 inch of rain.

Primary Funding:
Other Federal Agencies (OFA)

Page 54 of 579



ﬁi}&\ e
® FEMA

Reducing Stormwater Costs
through Low Impact Development (LID)

Kane County, IL - The Mill Creek subdivision in the town of Geneva, Kane County,
Illinois is a 1,500-acre, mixed-use community built as a conservation-design

development. Regional,
FEMA Region V

The subdivision was built using cluster development. It uses open swales for ’
stormwater conveyance and treatment, and it has a lower percentage of impervious FLOODING
surface than conventional developments.

When compared with the conventional development, the conservation-site design
techniques used at Mill Creek saved approximately $3,411 per lot. Nearly 70 percent of
these savings resulted from reduced costs for stormwater management, and 28 percent
of the savings were found in reduced costs for site preparation.

LID practices are intended to manage urban stormwater runoff at its source. The goal is
to mimic the way water moved through an area before it was developed by using

design techniques that infiltrate, evapotranspirate, and reuse runoff close to its source. _
Quick Facts

Some common LID practices include rain gardens, grassed swales, cisterns, rain Sector:
barrels, permeable pavements, and green roofs. LID practices increasingly are used by public

communities across the country to help protect and restore water quality. Cost:

While the study focuses on the cost reductions and cost savings that are achievable Amount Not Available

through the use of LID practices, the EPA says communities can experience many Primary Activity/Project:
amenities and associated economic benefits that go beyond cost savings. Flood Control

Primary Funding:
This study does not monetize and consider these values in performing the cost Other Federal Agencies (OFA)

calculations, but the EPA says these economic benefits are "real and significant."

For that reason, EPA has included a discussion of these economic benefits in the study
document and has provided references for further exploration.

Note: This story is part of a case study that involved multiple regions.
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Above the Flood

Tillamook, OR — The completion of a building elevation project came none too soon for
the tenants of Northport Plaza along U.S. Highway101 north of the city center of

Tillamook, Oregon. The most recent flooding of the area occurred just six weeks after Tillamook County,
the Plaza’s two buildings had been raised by about 3 feet, which was enough to put the Oregon
floors about 1 foot above the highest level reached by the floodwaters in early .

December 2007. FLOODING

The Western Royal Inn across the highway from Northport Plaza has the distinctive
ground-level skirting of an elevated building. In 2004, the inn was raised above the
Base Flood Elevation (BFE) for the area, and it has stayed high and dry during
subsequent floods.

The city encouraged businesses to move to the 2-mile stretch of U.S.101 when they
annexed it 25 years ago. Many of the business owners who accepted the invitation
have done well along this busy stretch of coastal highway. But the almost annual
flooding of the area by the Wilson River and its associated sloughs, particularly the
major, damaging flood of 1996, has caused city officials to re-think that initial pro-
development stance. Businesses are now being encouraged to leave the flood zones
and move to higher ground.

After the 1996 flood, Tillamook County became proactive in mitigating flood damages,
according to Bill Campbell, director of the county’s Department of Community
Development. The county began to work with property owners in the flood-prone areas
to secure funding available through FEMA’s Hazard Mitigation Grant Program (HMGP).

Funding to assist communities plan and implement measures to reduce flood losses is
also available through FEMA'’s Flood Mitigation Assistance (FMA) Program. Part of the
funds used to elevate the Northport Plaza and to acquire two commercial properties
along U.S.101 were provided by the FMA Program.

Quick Facts

Year:
1996

Sector:
Public/Private Partnership

Cost:
Amount Not Available

Primary Activity/Project:
Elevation, Structural

Primary Funding:
Flood Mitigation Assistance (FMA)
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Defensible Space and Fire-Resistant Building
Materials Save Home from Wildfire

Ramona, CA - On Sunday, October 21, 2007, Lisa LeFors of Ramona, CA heard the
startling news about the Witch Fire advancing toward her home and started making
arrangements to evacuate. She monitored the radio all day and night, and finally, at

>

San Diego County,
California

2:00 a.m., she gathered up her two dogs and one cat and fled her home.

WILDFIRE

The Santa Ana winds stoked 23 separate Southern California wild fires to a virtual fire
storm for four days before subsiding enough to allow fire fighters to contain the flames
and ultimately extinguish them.

LeFors’s adobe ranch-style house was built in 1990 with protection from wildfire danger
considered in its design and construction. Besides the noncombustible adobe brick and
concrete tile roof, the fire-resistant exterior doors are metal with dual pane glass. The
windows, also dual pane, either have metal clad frames or are of glass block.

Because the house is set in approximately the middle of her 10-acre plot, the land is
kept relatively clear around the home’s perimeter. Ice plant, which does not burn, grows
close to the house, and brick and concrete walkways separate the house from other
planted areas. There is evidence of the fire’s scorching only up to the edge of the ice

plant growth. Cost:
Amount Not Available

Quick Facts

Sector:
Private

When she realized that evacuation was probable, the first thing LeFors did was to clear
out the accumulation of leaf debris from under her propane tank that sits about thirty
feet from her house. Between the house and propane tank is a four-foot-high adobe
patio wall running the depth of the house. This wall also serves as a fire-break.

Primary Activity/Project:
Building Codes

Primary Funding:

Property Owner, Residential

LeFors keeps vegetation outside of the immediate perimeter of her house mowed very
short with a tractor mower to prevent it becoming a fire hazard.

One neighbor who stayed in his home instead of evacuating told LeFors when she
returned that the flames burned for about two hours before moving on through the
neighborhood. Another neighbor’'s home burned completely to the ground. LeFors is
positive that her house would have burned also if not for the mitigation measures built
into her home.

As she was cleaning up after the fire, she found cinders on the exterior window sills,
evidence that the fire resistant sills and metal clad window frames prevented the fire
from entering the structure.

Having avoided the loss of her property, currently valued at $400,000, during this fire,
LeFors is now planning to implement additional mitigation measures. Her first priority
will be to enclose the overhanging eaves with non-combustible materials. She also
plans to remove more of the foundation plantings and some trees that are too close to
the house.
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FLHUG
Florida HAZUS-MH Users Group

The State of Florida- The Florida HAZUS User Group (FLHUG) was formally
organized in January 2006 when the group met to elect officers, create committees,
form regions, and adopt a charter. Rick Burgess, City of Punta Gorda, was elected
President.

The overall goal of the FLHUG is to promote the use of HAZUS-MH across the state of
Florida to improve risk assessments, mitigation, preparedness and disaster response.

One way of doing this is through a committee structure, including the Outreach
Committee, Technical Committee/Data Group, and Training Committee.

With regard to outreach, acknowledging that effective outreach is key to building a
strong constituency of HAZUS-MH users, the FLHUG has “taken HAZUS-MH on the
road” and demonstrated its use at conferences and workshops across the state.
Training sessions have also been provided by the FLHUG, taking advantage of the six
HAZUS-MH vendors in the state.

The second main committee is the Technical/Data Committee. Since its inception, a
priority of the FLHUG has been to coordinate the statewide collection and processing of
high-resolution hazard inventory data, and to integrate the data into HAZUS-MH. A
Data Group was formed, headed by Tracy Toutant, Sarasota County, to coordinate the
FLHUG's data management strategy.

At the outset, one of the objectives was to develop a “master state database” that was
consistent with the Florida DEM datasets. Richard Butgereit, GIS Administrator, Florida
DEM, continues to work very closely with the FLHUG Data Group to coordinate State
and local data needs assessment, data collection, and data sharing.

Training may be viewed as the “engine” that moves FLHUG. The goal is to make
quality HAZUS-MH training available in all Florida regions in the next two years, in
close coordination with Florida DEM and the Florida ESRI Group.

The FLHUG has a core group of experienced HAZUS-MH users who can lead a
statewide training initiative in Florida, including four members who are FEMA
authorized HAZUS-MH vendors under the Private Sector Initiative.

In 2008, several revised and updated courses will be offered through FEMA that
incorporate changes in HAZUS-MH MR3. The FLHUG will be able to capitalize on
these courses through field training in the Florida regions.
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HAZUS - Comprehensive Data
Management System (CDMS)

The State of Florida - The state of Florida has an opportunity to “break new ground” in
data management using HAZUS-MH.

oul
>

Three important pieces are in place: 1) an active network of GIS professionals across
the state; 2) leadership that is provided through the Florida DEM and FLHUG; and 3)
the Comprehensive Data Management System (CDMS) and a FEMA sponsored pilot
project FEMA to develop a web-based HAZUS-MH portal.

The new Comprehensive Data Management System (CDMS) permits HAZUS-MH MR3
users to update and manage state-wide datasets that support analysis in HAZUS-MH.

The CDMS supports a variety of methods for managing data, including: 1) Site Specific
Inventory (e.g., essential facilities, high potential loss facilities); 2) Aggregated General
Building Stock Data (e.g., building counts, square footage); and 3) Building Specific
Data.

In January, 2007, FEMA and the South Carolina Emergency Management Division
(SCEMD) launched a pilot project to develop a HAZUS-MH Web-based portal that
enables users to easily enter, update and share default/up-to-date data for HAZUS-MH,
which will greatly facilitate hazard identification and risk analysis for earthquake, flood
and hurricane hazards.

Florida DEM is in discussions with FEMA Region IV to implement a Florida HAZUS-MH
Web-Based Project that incorporates many of the features of the SCEMD pilot project.
A Florida Web-Based Project can provide several important advantages for Florida.

A Florida HAZUS-MH Web-based portal is a tool that will simplify and streamline data
management in Florida, and greatly facilitate FLHUG coordination — working through
the Florida regions.

The Web-based portal can become an integral part of a Florida DEM supervised data
management strategy that is closely coordinated with existing statewide data
inventories, including the Critical Facilities Inventory. These tools can become the
underpinning of an expanded data management strategy in Florida.
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HAZUS-MH
The SW Florida Pilot Project

The State of Florida — The state of Florida is a leader in the use of HAZUS-MH.

Interest in HAZUS-MH took off after the 2004 hurricane season, with the model was State-wide,
used by FEMA and the Florida Division of Emergency Management (DEM) for Florida
hurricanes Charley, Jeanne, Frances and lvan.
HURRICANE,/TROPICAL

In the months leading up to the 2004 hurricane season, FEMA Region IV worked STORM
closely with Florida DEM to develop Standard Operating Procedures for the use of
HAZUS-MH for hurricane impact assessment and disaster response operations.
In the aftermath of Hurricane Charley, the City of Punta Gorda — under the leadership
of Rick Burgess, GIS Coordinator — embarked on a major effort to collect building
damage data. This project was coordinated with the Charlotte County Long-Term
Recovery Planning initiative, and HAZUS-MH.
It was during this collaborative effort that FEMA and Florida DEM — in coordination with Quick Facts
the City of Punta Gorda — launched the SW Florida HAZUS Pilot Project in January,
2005, which was guided by four objectives. Sector:

Public/Private Partnership
In addition, the SW Florida HAZUS Pilot Project put the spotlight on HAZUS-MH in Cost:
Florida, laying the groundwork for the formation of the Florida HAZUS Users Group Amount Not Available
(FLHUG). Primary Activity/Project:

HAZUS-MH

One of the more innovative initiatives under the SW Florida project was a partnership
effort with FEMA and Florida DEM to develop the HAZUS-MH Map Series. The idea Primary Funding:
was simple. Develop a HAZUS-MH template that could be used to depict a range of State sources
model outputs and potential applications of those outputs.

The SW Florida HAZUS-MH Pilot Project ultimately brought together representatives
from eight SW Florida counties, FEMA, Coastal Services Center (NOAA), Southwest
Florida Regional Planning Council, Institute for Business and Home Safety, and several
local consulting firms.
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HAZUS-MH - Lessons Learned
and Moving Forward in Florida

The State of Florida — During the 2005 hurricane season, the HAZUS-MH outputs
were used in State Emergency Response Team (SERT) briefings following each
National Hurricane Center advisory. Florida and FEMA are well positioned to build on
lessons-learned from the 2005-2006 hurricane season to further develop and test the
use of HAZUS-MH to support disaster operations.

A new initiative — led by FEMA, Florida DEM and the Florida HAZUS User Group
(FLHUG) — should re-examine HAZUS-MH analysis to identify additional map-based
templates that can be used in the 2008 hurricane season — for rapid needs
assessment, response and recovery planning, and mitigation operations. The goal is to
identify additional HAZUS-MH outputs that can be readily used by FEMA, Florida DEM
and local governments to make decisions before, during and after hurricane landfall.

Once Florida DEM and FEMA have identified and prioritized HAZUS-MH templates for
use in disaster operations, the next step is to develop the planning and technical
capacity to fully integrate HAZUS-MH into disaster operations. Based on lessons
learned from previous disaster operations using HAZUS-MH, it is recommended that a
new strategy and action plan be based on a number of steps.

For the FLHUG, Collier County has taken the lead in promoting the integration of
HAZUS-MH analysis into operations planning. Rick Zyvoloski, Collier County
Emergency Management and Chad Bowers, Bold Planning Solutions, have
collaborated in the use of HAZUS-MH for local emergency management planning.

In 2007, HAZUS-MH has been used for Florida Catastrophic Hurricane Initiative, a
FEMA sponsored project to increase readiness for major or catastrophic hurricanes in
the southern part of Florida. As a regional loss estimation tool, HAZUS-MH is well
suited for modeling potential impacts of scenario South Florida hurricane events on
population, essential facilities, high potential loss (HPL) facilities, and transportation
and utility lifelines.

The state of Florida continues to make progress in adapting HAZUS-MH to support
disaster preparedness and response operations. This is due to the following: strong
support from FEMA Region IV and FEMA Headquarters; leadership and coordination
from the Florida DEM; and the active involvement and technical support from the
FLHUG. The HAZUS-MH generated products that emerge from the Florida

Catastrophic Planning Initiative will add considerable value to these efforts.

A unique feature of HAZUS-MH is the ability to simulate changes in building practices

through mitigation, and then estimate the savings or losses avoided as a result of these

mitigation measures.

The FLHUG led initiative to promote the use of HAZUS-MH for mitigation and long-term

recovery planning. It is anticipated the state of Florida will continue to make significant
progress in 2008 in the use of HAZUS-MH for assessment, mitigation, response and
recovery planning, at the state and local level.
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2006 King County
Flood Hazard Management Plan

King County, WA - The State of Washington has considerable experience in dealing

with disasters. The most frequently occurring and costly natural hazard in Washington King County,
is flooding. Like many Washington communities, King County is subject to a wide range Washington
of flood hazards.

FLOODING

With six major river systems traversing the region and many other bodies of water all
subject to the random acts of nature, the residents of King County face the frequent risk
of inundation from rising flood waters. In addition, many of King County’s rivers and
tributaries are subject to channel migration resulting in the potential for more damaging
and dangerous flood events.

Recognizing the ever-present and ever-changing hazards facing their residents, King
County officials have taken significant steps to reduce the effects of flooding. In 1993,
the County adopted a Flood Hazard Reduction Plan. That document was updated in
2006.

This pro-active planning effort has already helped King County. Looking at examples in
the Cedar River, just one of the six major river basins, there are many mitigation
projects, both completed and underway, that reduce future vulnerability. This river has
sustained many flood events over the years. In response to this flooding, more than 65
flood protection facilities have been constructed in the basin since 1960. Most of these
take the form of levees and revetments, yet few if any provide protection to a 100-year
flood level.

Many of the proposed projects listed in the Cedar River section of the County’s 2006
Plan specifically address the need for greater protection than what is currently provided
by the many levees and other flood control structures that have been installed along
the course of the river over time. Solutions are wide ranging — some take the form of
buyouts, while others involve setting back the levees or removing them entirely.

According to the Plan, their presence causes an impediment to floodwater and natural
floodplain processes throughout the reach, affecting both the adjacent public
infrastructure and the local natural resources. The Plan calls for the additional
acquisition of properties on both banks and moving the levees back from their present
locations, consequently opening up the floodplain and allowing the river’'s natural
processes to reestablish themselves.

Flooding in the November 2006 event had widely different effects in the numerous
basins throughout King County. While the Snoqualmie River experienced the highest
flood of record, Cedar River sustained only moderate flooding.

For King County the outcome was clear: in areas where efforts have been taken to Quick Facts
address and reduce flood risks, those actions have worked. Damage in King County

during the November 2006 flood was minimized through ongoing implementation of the ~Sector
County’s comprehensive flood plans. Public
Cost:

Both the 1993 Flood Hazard Reduction Plan and the 2006 Flood Hazard Management  Amount Not Available
Plan were funded, in part, through 50 percent cost share grants from the Washington
Department of Ecology’s Flood Control Assistance Account Program (FCAAP). In
developing the 2006 update, the County utilized its own staff and resources as well as
a thorough public participation process.

Primary Activity/Project:
Floodplain Management

Primary Funding:
State sources
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Community Rating System
in Washington

Washington State - In 1990, the Federal Emergency Management Agency’s (FEMA)
National Flood Insurance Program (NFIP) initiated the Community Rating System
(CRS) as a means of recognizing and encouraging additional activities that
communities can take to surpass the minimum floodplain regulations required by the
NFIP. Based on a multi-category point system, the CRS enables communities to
reduce their overall flood insurance premium costs by earning more points.

The CRS evaluates communities on the basis of 18 activities, within four categories, in
which they can participate to receive points and raise their overall rating. The
categories are Public Information, Mapping and Regulation, Flood Damage Reduction,
and Flood Preparedness.

Twenty-seven communities in Washington State take part in the Community Rating
System, including one of the only two participating Native American Tribes in the
Nation, the Lower Elwha Tribe. Of the Washington counties and cities, King and Pierce
Counties are among the highest rated in the country.

Washington State has long been forward thinking and proactive in its approach to
disaster management. Since the early 1970s, Washington and its various communities
have been taking efforts to reduce damages from flooding.

Washington’s Department of Ecology (DOE) is tasked with overseeing the NFIP in the
State, which helps bring an environmental focus to the management of that program.
This is also reflected in how participating communities in Washington receive points for
CRS activities.

The DOE has also created the Flood Control Assistance Account Program (FCAAP),
Washington’s own biannually funded financial program to provide grant assistance to
local authorities for flood mitigation activities and planning. There are numerous and
varied activities being carried out by the different CRS participating communities in
Washington; however, some of the efforts in the different categories stand out.

Public Outreach, one beneficial effort, activities include providing elevation certificates
to homeowners and supplying informative publications on flood risks and risk reduction
methods. In addition, under the category of Mapping and Regulations, some of the
efforts a community can perform to earn CRS points include preserving areas of open
space and establishing storm water management regulations.

To reduce flood damages, communities can take such actions as acquiring properties
and relocating homes that are within hazardous areas, or maintaining drainage systems
to prevent flooding problems from arising.

In the arena of flood preparedness, several communities in Washington are in the
process of reevaluating the many levee systems that blanket the State, seeking to
ensure they continue to operate as designed.
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Puyallup River Levee
Rehabilitation Project

Rl

Pierce County, WA - Since the early 1900s, approximately 90 miles of levees have
been built in the Puyallup River system, which includes the Puyallup, Carbon, and
White Rivers. Levee construction began in the lower reach of the Puyallup River and
progressed sporadically upstream, with the levees on the upper Puyallup and Carbon
Rivers completed in the late 1950s.

Although the levees were built primarily to control inundation of agricultural fields, the
flood protection afforded by the levees allowed human occupation and development of
the floodplain. That protection was compromised over time, however, as maintenance
lapsed and sections of the levees were damaged or destroyed by flooding and resulting
erosion.

In 1996, a flood on the Puyallup damaged several homes along the river a few miles
upstream from the city of Orting, damaged or destroyed several hundred feet of a
levee, and threatened Orville Road, an important local roadway. That event triggered
efforts by the U.S. Army Corps of Engineers (USACE), in close cooperation with Pierce
County, the Washington Department of Fish and Wildlife (WDFW), and the Puyallup
Tribe of Indians to develop a plan to address the flood damages and lessen the risk of
future damages along the river. The focus was the reach upstream from the city of
Orting.

The plan proposed creating a system of new setback levees and bank protection
measures. In 1997, 10,000 feet of new setback levee were constructed, 1,000 feet of
existing levee were repaired, and 2,600 feet of the riverbank were “hardened” against
erosion.

The acquisition of properties, removal or repair of old levees, and the construction of
new levees was made possible by a combination of funding from several sources
including the State’s Flood Control Assistance Account Program (FCAAP) and FEMA'’s
Hazard Mitigation Grant Program (HMGP). The work on the levees and floodplain
restoration measures were funded by a special appropriation to the Corps’ Seattle
District.

The presence of the original levees at the river's edge resulted in the isolation of the
floodplain from the main channel of the river. The erosion of parts of the levee system
in the reach of the river upstream from Orting in the floods of 1996, and the removal of
the remaining sections and of an old agricultural levee, restored the natural connection
between river and floodplain.

The reconnection of the Puyallup River with about 125 acres of its natural floodplain
had two positive consequences. First, it allowed the river more room to spread out and
dissipate energy during future flood flows. Since completion of the project in 1997, the
levees have worked as designed. In fact, during the floods 2003 and 2006, they greatly
mitigated the flood impact to the area protected by the project.

The project also restored the access to salmon of approximately 2,000 feet of the
channel of a tributary to the Puyallup, and within a few days of completion of the work,
chum salmon were seen entering the small stream for the first time in many years.
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Hazard Mitigation Grant Program (HMGP)



Snohomish County
Chatham Acres Acquisition

Chatham Acres, WA - A flood in December 1999 caused major damage to Chatham
Acres, a small community located on the North Fork Stillaguamish River. In a process
known as avulsion, the river abandoned its existing path and cut an entirely new 200-
foot wide, 800-foot long channel through Chatham Acres before rejoining its original

course. FLOODING

As the river’s path changed its course, one home was washed away. Fortunately the
house was unoccupied at the time and no one was hurt. Ten other residences in the
area, however, were immediately threatened by the avulsion. Something needed to be
done to prevent additional damages or destruction of the homes by flooding or further
migration of the river.

Snohomish County,
Washington

Most of the homes in Chatham Acres had been constructed in the 1930s, before the
implementation of Flood Insurance Rate Maps (FIRMs). Unknowingly, the homes were
built within the Stillaguamish River’s floodway.

In response to the immediate problem, the Chatham Acres Homeowner's Association
(CAHA) applied for and received approval to construct a section of rip-rap along the
affected shore.

It became clear early in the project that the rip-rap would suffice only as a temporary
solution. Soon after it was in place, three more flood events caused the loss of an
additional 50 feet of riverbank. The river had also begun to erode the shoreline behind
the rip-rap.

In addition to the ongoing erosion at the site of the 1999 event, an even larger threat
was developing 650 feet upstream from the rip-rap location. The Stillaguamish River
appeared to be changing course and would likely enter Placid Creek, a parallel stream
to the Stillaguamish, which would lead to even greater and more damaging avulsion
throughout the area.

In June 2002, an application was filed for the Federal Emergency Management
Agency’s (FEMA) Hazard Mitigation Grant Program (HMGP) requesting funding for the
purchase and demolition of the Chatham Acres homes. The proposed removal of the
residences and restoration of the area to its natural state offered life sustaining,
ecological, and financial benefits.

Quick Facts
The most important advantage to the acquisition approach was safeguarding the lives Sector:
and property of those in the endangered area. With the residences gone, not only public
would the immediate threat be resolved, but any potential problems arising from future
flooding and avulsion would be removed as well. Cost:
$1,899,000.00 (Actual)
The County agreed as part of accepting the grant to never develop anything on the Primary Activity/Project:
property and put restrictive easements on the property title to ensure this. Another Acquisition/Buyouts
major reason the acquisition strategy was selected was due to its favorable effect on Primary Funding:
the area’s ecology. Hazard Mitigation Grant Program (HMGP)

During the course of the project, some positive developments occurred. While
assessing the properties for the demolitions, the contractor determined that much of the
house material could be recycled for future use. When calculating the value of the
reclaimed material, in comparison with the originally quoted figure the demolitions
would cost, a significant savings resulted. Additionally, two of the homes designated as
historic were saved and relocated prior to the scheduled destruction.

Page 65 of 579



Page 66 of 579



Us

ART,
oF MQ,
( g e
=

A3
A2 A0
L4ND se‘f
All Dressed Up
to Brave the Wind
Brazoria County, TX — During man-made and natural disasters, the Freeport Fire and
EMS Department is designated as the Emergency Operations Center and the Freeport

Police Department as the Incident Command Post for the city of Freeport and several
surrounding cities.
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o

Brazoria County,
Texas

HURRICANE,/TROPICAL
After years of the tedious task of boarding up the buildings to secure them during STORM

impending disasters, the city applied for and received a grant to install hurricane
shutters.

The shutter retrofit project began in August 2006 and was completed June 2007 at a
cost of $38,394. Freeport received a grant of $28,795 from the Federal Emergency
Management Agency (FEMA) through its Hazard Mitigation Grant Program (HMGP).

HMGP pays 75 percent on approved projects that will prevent or reduce damage from
storms and other natural disasters. These grants are made available for both public and
private projects.

Hurricane shutters were a logical choice because they save lives and property. The
demand continues to grow as more individuals realize their value, and they offer more
than just protection from hurricane-force winds and flying debris.

Depending on the type of shutter, they can add security, increase the resale value of
property, decrease chances of looting and theft, give protection from outdoor noise,
allow for light control, add visual appeal to homes and buildings, and decrease
insurance premiums.

In addition, they act as a time-saver. “One of the problems that we’ve run into in the
past is that when a storm is imminent a lot of windows have to be boarded up. It's very
labor intensive. Another problem is when you have an EOC such as our building and
you keep a crew back for a storm with all the windows boarded up it gets to be a little
claustrophobic,” said Stanford.

Electric roll-down shutters were placed on all windows and doors of the police
department. A manual override was also installed in the event of power loss. The fire ,
department also has electric roll-downs on the first floor as well as manual roll-downs ;
on the second. -

Quick Facts

Sector:
Public

Cost:
$38,394.00 (Actual)

Primary Activity/Project:
Retrofitting, Non-structural

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Hospital Gear Up
to Combat Flood

Harris County, TX — A nightmare, to put it mildly, is how Houstonians refer to the reign
of Tropical Storm Allison. In June 2001 she ruled with a vengeance, creating massive
flooding.

Among those worst hit by flooding was the Texas Medical Center. Located in the heart
of the low-lying downtown area of Houston, Texas, the medical center consists of 42
medical institutions, 19 of which are hospitals, including St. Luke’s Episcopal Hospital.
Most of the buildings are connected by an underground tunnel system. The rainfall
overwhelmed flood protection systems, allowing rushing water to enter through inter-
connected basement-level tunnels.

Following the 2001 flood, an engineering firm was retained to perform a study prior to
developing a comprehensive flood mitigation plan. Installation of water-tight sub-
basement doors was a part of the plan. The submarine-type doors have a seal
(bladder) surrounding their perimeter, which is inflated once doors are closed. They can
withstand water up to 12 feet deep.

The Dry Flood Proofing Project began in December 2002 and was completed in
December 2004, at a cost of $5,013,496. St. Luke’s received a $3,866,698 grant from
the Federal Emergency Management Agency (FEMA) through its Hazard Mitigation
Program (HMGP). The hospital paid the other 25 percent. The project called for the
installation of 20 submarine doors.

St. Luke’s Episcopal Hospital, home of the Texas Heart Institute, has been providing
primary and tertiary health care to patients in the Houston metropolitan area and
around the world for nearly 50 years.

The area that flooded is in the second basement, which houses the majority of the
power distribution center. It had been protected by “flood logs” intended to prevent
flooding. They were installed in the Texas Medical Center after a 1976 flood.

Manufactured in light weight aluminum, the “logs” provide an economical barrier against
water flow through doorways. But it took time and manpower to operate. According to
Garcia, it took about one-half hour and two men to bolt and secure the logs in place.

“The water came so fast it was impossible to secure all of the logs,” Garcia said. “As
soon as we secured the first log, the water began to rise above it. We tried a second,
then a third. By the time we got to the fourth log the water was above my thighs. | knew
it was time to head for safety.”

As Garcia ran for safety, he said he saw water rushing against the giant barriers and
spewing through the cracks like a fountain. The logs were no match for what lay ahead.
Now that the submarine doors are in place, there is a definite feeling of security.
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Quick Facts

Year:

2001

Sector:

Public

Cost:

$5,013,496.00 (Actual)

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Mitigation Project
Gets an 'A' Plus

Harris County, TX — The prediction of rain was not welcomed at Klein High School
prior to 2003. Due to the expansion of the campus and the rapid development of the
surrounding areas, storm drains were heavily taxed. Heavy rain often flooded some of
the school’s buildings. After sandbagging for several years, Klein Independent School
District (ISD) sought a better solution.

ol
o

“We used to have these cute little Home Depot type plastic storage units right outside
entry doors, and we had a good stock of sandbags,” said Donald Blue, Director of
Capital Projects for Klein ISD. “Every time we got a good rain, we’d put a little sandbag
down around the doors. Students had to step over them, and of course we couldn’t put
handicap accessible ramps over the sandbags.”

Klein ISD retained an engineering firm to perform a study and make recommendations.

A stormwater drainage project was proposed.

The Drainage Project was initiated in April 2003 and completed in January 2006 at a
cost of $970,113. Klein ISD received a $727,580 grant from the Federal Emergency
Management Agency (FEMA) through its Hazard Mitigation Grant Program (HMGP).

Phase | of the project consisted of three parts. First, the removal and relocation of
existing facilities at the practice field and excavating a stormwater detention pond
located on the practice field. The detention pond is two feet deep, and the excavated
dirt was used to create a berm around the practice field.

The second part was the installation of Tide Flex Check Valves (backflow) to the
school’s existing storm sewer system to ensure that potential off campus stormwater
cannot flow back through the system and flood the campus.

Last came the removal and replacement of approximately 400 square yards of asphalt
pavement to install 400 linear feet of 12-inch gravity flow stormwater pipe from the
gymnasium to an existing drainage ditch.

Phase Il of the storm water drainage improvements was the installation of a 54-inch
gravity pipe, buried 15 feet deep. Since the improvements, Klein ISD has not had any
problems.
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Sector:
Public

Cost:

$970,113.00 (Actual)

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Now That You Know
What Are You Going To Do?

Taylor County, TX — If only the people of Merkel, Texas knew then what they know
now. “Then” was before extensive rainfall last August flooded a neighborhood,
damaging 60 homes that never had flood damage before.

Taylor County,
Texas

“Then” was when townspeople couldn’t buy flood insurance because the town did not FLOODING
participate in the National Flood Insurance Program (NFIP).

“Then” was before City Manager Donnie Edwards learned how simple and beneficial it
is to join the NFIP and how everyone could benefit, not just those who live in the most
flood-prone area, known as a floodplain.

“We had a flood event in an area which doesn’t normally flood,” said Donnie Edwards,
who had only been on the job as City Manager for seven months. “I got a call from
insurance agents regarding people wanting to purchase flood insurance for their
homes. | had no idea that it wasn't available. That's kind of how we got to where we are
now.”

Edwards continued, “When | first started looking into it [flood insurance], | thought to
myself if Merkel had not joined the NFIP, there had to be a good reason. | couldn’t find
it. There wasn’t any."

The flood damage in Merkel was one reason that Taylor County was included in a
major presidential declaration for severe storms and flooding in Texas this summer,
from June 16, 2007 to August 3, 2007. Edwards began to learn about the NFIP.

It was then that Edwards learned of misconceptions about the flood insurance program.
One was that flood insurance could only be purchased by persons living in the
floodplain. Another was that to file a claim, the flooding had to be a direct result of
water rising out of its banks. The third was that flood insurance is too expensive.

A FEMA NFIP specialist, Kathy Graf, explained the program. “A flood is an excess of
water on land (two or more acres) that is normally dry,” Graf said. “The NFIP definition
includes inland tidal water; unusual and rapid accumulation or runoff of surface waters
from any source; mud flow; collapse or subsidence of land along the shore of a lake or
similar body of water as a result of erosion or undermining caused by waves or currents
of water exceeding anticipated cyclical levels that result in a flood.”

o . ) Quick Facts
Once a community joins the NFIP by adopting and agreeing to enforce an approved Vear:
local floodplain management ordinance (or equivalent county court order), residents 2‘863'7

can buy flood insurance through local insurance agencies. The insurance generally
does not take effect until 30 days after purchase; however, it is effective immediately on Sector:
a newly purchased home. Public

Cost:
Flood insurance is available to homeowners for dwellings and contents, businesses for  Amount Not Available

buildings and contents, and to renters for contents. Rates begin at $112 per year for
minimum coverage of a house that is outside the floodplain boundaries or $317 yearly
for the maximum coverage of $250,000. Rates are higher in the floodplain.

Primary Activity/Project:
Education/Outreach/Public Awareness

Primary Funding:
National Flood Insurance Program (NFIP)
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Buying Out Time

Gurnee, IL - As far as natural hazards go, the Village of Gurnee in Lake County,
lllinois, is primarily affected by the flooding of the Des Plaines River. In the autumn of
1986, Gurnee suffered from the most devastating flood in its history. Since then,
Gurnee has taken extraordinary steps to lessen flood damages to its properties, and
the positive results can already be seen.

Lake County,
Illinois

During the last week of August of 2007, Gurnee was once again threatened with rising FLOODING
floodwaters from the Des Plaines River. However, the effects of the flood were
minimized thanks to two main mitigation efforts. The first was a wetlands restoration
project that was recently completed by the Lake County Forest Preserve in an area
north of Gurnee. The second involved a series of property acquisition projects pursued
by Gurnee in the last 20 years.

Wetlands are areas that receive and accumulate floodwaters, thereby slowing and
reducing downstream flows. They also serve as natural filters, improve water quality,
and provide habitat for many species of fish, wildlife, and plants.

Over the centuries, many modifications to the landscape for agriculture and urban uses
have significantly increased flooding from the Des Plaines River. The growing need for
solutions to this problem resulted in the Des Plaines River Wetlands Demonstration
Project.

Using funding provided by federal, state and local governments, foundation grants, and
individual donors, the Wetlands Demonstration Project has transformed abandoned
farm fields and gravel quarry pits into a rehabilitated ecosystem along the upper Des
Plaines River in Lake County.

Restoration began in 1986, and the results have been very rewarding, especially for the
residents of Gurnee, since the restored wetlands played a large role in delaying flood
waters and reducing flood heights this last August.

After being selected by the Lake County Stormwater Management Commission (SMC)
as a pilot for a community-wide plan in 2000, Gurnee started to aggressively pursue a
Flood Mitigation Plan. Having a plan has opened doors for federal and state grants,
and it has raised awareness in the community. Gurnee’s Flood Mitigation Plan provides
carefully considered directions to ensure the best use of public funds.

In 2003, Gurnee received a little over $600,000 from a Pre-Disaster Mitigation Grant Quick Facts

from the Federal Emergency Management Agency (FEMA), which was administered by Sector:

the lllinois Emergency Management Agency (IEMA). They also received approximately Public/Private Partnership
$240,000 from the lllinois Department of Natural Resources (IDNR). Cost:

) . Amount Not Available
These grants helped them purchase five properties and remove them from the

floodplain. Since 1986, Gurnee has successfully removed almost half of the 45
structures on the floodplain and returned those properties to open space, often using
their own money when grants were not available. Primary Funding:

Hazard Mitigation Grant Program (HMGP)

Primary Activity/Project:
Acquisition/Buyouts

Gurnee’s village officials understand that it takes a combined effort, effective planning,
and long-range vision to accomplish their goals.
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KnoWhat2Do
A Regional Public Education Program

Tarrant County, TX —When it comes to disaster preparedness, residents in North
Central Texas have access to a wealth of information. As a result, citizens in North
Central Texas will “KnoWhat2Do” in the event of a wide-scale disaster or crisis
situation.

Multiple Counties,
Texas

SEVERE STORM

“KnoWhat2Do” is a public education and outreach campaign, which is presently in
Phase Il of development.

Phase | of the project includes a variety of resources that educate the public on how to
think, prepare and act in case of an emergency.

The “KnoWhat2Do” disaster preparedness program was developed through the
collaboration of local governments in the North Central Texas area. It arms citizens with
the knowledge and skills needed to effectively manage nearly every possible disaster
or crisis situation common to North Central Texas, including severe weather and
exposure to hazardous materials. Evacuation procedures are also addressed.

Each jurisdiction allocated money from their individual UASI awards.

“The main reason we pooled our funds was because we found out that we were
competing against ourselves,” added Juan Ortiz, Emergency Management Coordinator.
“We decided to join forces and maximize our dollars.”

Wilhelm explained the program more in depth. “The three-part program begins with
think, which provides detailed information on severe thunderstorms and lightning,
tornados, flooding and flash floods, terrorism, extreme heat, drought and wildfire, hail,
storm spotting, storm watching and warnings, and chemical hazards,” she said.

. _ L _ _ "_":.. Are Yau Prepagsd? |
“Next is prepare, which provides ideas for creating a personal safety plan that includes A1 i 0
a home emergency supply kit, a vehicle emergency kit, a communications plan with / -

emergency contact telephone numbers, care plan for individuals with special needs,

and planning for pets and livestock welfare,” she continued.

“The final part is act, which advocates taking personal responsibility in developing a
household preparedness plan and emergency supply kit, staying alert to severe
weather and being knowledgeable about hazards. It also encourages becoming
involved in volunteer services such as disaster relief groups, community safety Quick Facts
organizations, fire departments, emergency medical services, and first responders. Sector:

Those efforts include training in emergency preparedness, response capabilities, fire Public/Private Partnership
suppression, first aid, cardiopulmonary resuscitation (CPR), and search and rescue
procedures,” finished Wilhelm.

Cost:
Amount Not Available

In Phase Il of the program, sections of the preparedness guide will be expanded to Primary Activity/Project:
better serve the public. It will also have an advertising component which will include Education/Outreach/Public Awareness
outdoor billboards, radio, and television commercials. Primary Funding:

Other FEMA funds/ US Department of
Homeland Security
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The Power of Collaboration
in Kirkland, IL

Kirkland, IL - Les Bellah, former Mayor of Kirkland, lllinois, knows the power of water.
According to Bellah, in July 1996, a storm dumped eighteen inches of rain on his town
in less than twelve hours. The Kishwaukee River jumped its banks and flooded the
Congress Lake Estates Trailer Park. Water came up to the windows of many trailers
and left a two-foot-high watermark on Kirkland’s Village Office.

The 1996 storm ultimately destroyed the Congress Lake Estates Trailer Park and left
masses of debris in its wake.

After the waters receded and the debris was all hauled away, the Village faced a
serious question: what to do now with the devastated Congress Lake Estates Trailer
Park? Local leadership prudently chose to go down the path of mitigation.

Within months of the flood event, Kirkland leaders collaborated with the Federal
Emergency Management Agency (FEMA) and the State of Illinois on a hazard
mitigation acquisition project aimed at buying out the mobile homes at the Congress
Lake Estates Trailer Park.

Once the trailers were all purchased at pre-flood market value, Kirkland residents
decided to create a natural park where the trailer park once stood, thereby both
beautifying the area and preventing the location from future flood damage.

The former site of the Congress Lake Estates Trailer Park has now been transformed
into Pioneer Park, a large green space by the scenic Kishwaukee River.

“We are very proud of our park,” said Bellah. “With this last flood of August 2007, we
proved one more time that we made the right decision. The area flooded again, and it
would have affected homes if they were still here. So the project really paid off.”

According to Bellah, Kirkland residents were ecstatic about the results of this project.
“We are sad for all the people who lost their homes during the flood of 1996,” he said.
“But through foresight and some good decisions, we were able to turn the whole
experience into a positive thing.”
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DeKalb County,
Illinois

FLOODING

Quick Facts

Year:

1996

Sector:

Public/Private Partnership

Cost:

$1,600,000.00 (Estimated)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)




Rossilli's Restaurant
Saved by an Inch of Prevention

Findlay, OH - Two days after the rampaging Blanchard River overflowed its banks last
August and submerged downtown Findlay under more than a foot of water, Meg
Rossilli stood in front of the restaurant she owns with her brother and her husband.

Located less than two blocks away from the bridge on Main Street that crosses over the
river, Rossilli's Restaurant, like many of the stores and offices in the neighborhood,
could have sustained major, even bankrupting, damages from the 100-year flood.

In this case, the difference between disaster and setback was a matter of a single inch.

“When we moved to our new location (in 2003), we wanted to raise up the dining room
floor by a foot,” says Meg'’s brother and co-owner, Gary. The contractor and the city
suggested raising the floor 13 inches instead of 12, in addition to using a more
expensive, pressurized water-resistant wood. Being concerned with the additional cost
for both modifications, they hesitated.

But ultimately they decided to play it safe and spend the money not only on the extra
height, but also on the pressurized water-resistant wood, in both the dining room and
the kitchen in the back.

Four years later, a summer storm settled over northwest Ohio, dumping up to 9 inches
of rain in a single day on the farms and small towns. Creeks, streams, drainage
systems, rivers — they all overflowed in the predominantly flat region.

Down Main Street from the river, the Rossillis and Mike Eynon, Meg'’s husband and
business partner, piled sandbags three feet high in the narrow alcove of their entrance.
Flood waters came in anyway, and the bar area in the front got flooded.

Flood water crept up the ramp to the dining room, but stopped less than an inch from
the raised floor.
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FLOODING

Quick Facts

Sector:
Private

Cost:

Amount Not Available
Primary Activity/Project:
Retrofitting, Non-structural
Primary Funding:

Property Owner, Commercial



Village Locals Reflect
Moving Was Best Flood Protection

Village of Soldiers Grove, WI — In August 2007, the biggest flood in the history of
Soldiers Grove came roaring through the village. The Kickapoo River quickly topped
the levees, and water didn’t recede for about 10 days. Years earlier the center to the
town had been moved.

Residents experienced floods in 1907, 1912, 1917, 1935, 1951, and the “big one” in
1978. From 1969 to 2007, the state had 25 nationally declared flood disasters in 38
years. The flood of record in 2007 inflicted the worst damage in the state just 10 miles
downstream in Gays Mills.

“The Kickapoo can turn into a wild river. | don’t know how we escaped all the floods
without loss of life. We had a lot of good people, fire crews, and emergency
management crews out there working evacuations and rescues,” stated Jerry Moran,
Crawford County Sheriff. “Each time there was very little advance warning. People
woke up at night with three to four inches of water already in their homes.”

Local debate about what to do about the flooding began to swell in the mid-60s when
the U.S. Army Corps of Engineers proposed an upstream dam and a new levee for the
village. The costs to the village exceeded their ability to pay. The unprecedented move
of their downtown, surrounded on three sides by the river, to higher ground began to
make financial sense.

Environmentalists were fighting against the Corps over the dam, and the maintenance
of the levee was going to cost the village nearly all of their annual tax revenues. By
1975, a small Comprehensive Employment and Training Act grant paid for a relocation
coordinator. By 1976 the village took the unprecedented move of passing a resolution
that supported relocation to avoid future flood disasters.

The flood of July 1978 made things happen. On July 7, 1978 a federal disaster
declaration made federal funds available to flood-proof the village. Local planners
convinced state and federal officials moving the town was the best flood-proofing and
eventually received their first federal grant of $900,000 from HUD’s Community
Development Block Grant to get the project moving — acquire flood prone properties,
clear the area, demolish old properties, and rebuild the town uphill.

By 1983 the $6 million relocation project was done. According to Hirsch, in 1979 the
village wanted to “help the US reduce its dependency on foreign oil” so the village
incorporated solar heating in the new buildings, subsequently dubbed Solar Village.

“Since the buildings have solar heating they are insulated a lot better. If | get a good
day of sun, I'll get three days of heat. It's clean. I've never had to paint because of dirt
from the system,” Young noted.

Locals have witnessed a moderate population growth to over 600 with new businesses
and the expansion of older ones. “If Soldiers Grove stayed in the floodplain, it would
have been a stagnant community; it would have still existed, but stagnant. All the new
businesses would have not happened if we were still over there,” Moran stated.

“The recent August 2007 flood devastation reinforced that we did the right thing. | don’t
ever want to go through another flood like 1978,” added Young.
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FLOODING

Quick Facts

Year:

1978

Sector:

Public/Private Partnership
Cost:

$6,000,000.00 (Estimated)
Primary Activity/Project:
Flood-proofing

Primary Funding:

Local Sources
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Mill Creek Improved
Stream-Bank Stabilization

Westmoreland County, PA - One of Westmoreland County’s natural treasures, Mill
Creek, recently got even better after some much-needed improvements that stabilized
its stream-bank and slowed the amount of sediment entering this exceptional waterway.

Last fall, it was identified by the Westmoreland County Commissioners as one of 21
separate conservation projects to be funded under the state’s Growing Greener Il
County Environmental Initiative.

Mill Creek is one of the last remaining high-quality recreational resources in the
Ligonier Valley, according to an extensive report prepared in 2004 by the Forbes Tralil
Chapter of Trout Unlimited.

The group’s 2004 conservation plan for the watershed identified the creek’s
outstanding qualities: its pristine beginnings in Laurel Mountain and the fact that it is a
viable fishery for nearly its entire length.

Trout Unlimited also noted Mill Creek’s few but significant trouble spots, including the
site where Hannas Run enters the stream just below the community of Oak Grove.
Here, the report said, bank erosion is perhaps “the most severe of any area in the
entire watershed,” and deemed this site the “number one priority” for remediation.

When the flow of Hannas Run struck the eastern side of Mill Creek, there wasn’'t much
to stop it. The lack of streamside trees and vegetation, along with Mill Creek’s six-foot-
high, almost-vertical banks of soft, loamy soil, meant this site was extremely vulnerable
to erosion.

The loose soil polluted the stream and degraded water quality from this point on. The
severe erosion from this site was carried downstream and was a major contributor to
the high volume of sediment that regularly builds up where Mill Creek crosses Route 30
just west of Ligonier. To solve the problem a number of groups and the local
landowners joined forces and took a cue from nature.

“A large log had fallen into the stream against the east bank of Mill Creek and was
helping to deflect the force of Hannas Run. So we added eight more like it — configuring
these nine logs in groups of three and anchoring them at an angle that would deflect
the flow of the water from Hannas Run,” explained Rob Cronauer, watershed specialist
for the Westmoreland Conservation District. This is one of the first times this “log
deflector” approach has been used to improve a stream in Westmoreland County.

The remediation team also added a large mass of tree roots and 100 tons of stone to
take the force of the water flowing in from Hannas Run and planted 100 live willow
branch cuttings to help stabilize the vulnerable, 200-foot section of Mill Creek’s stream-
bank, which they also re-graded to reduce the severity of its slope.

The Westmoreland County Board of Commissioners, working with the Westmoreland
Conservation District last fall, identified five other water-quality projects to be done for
streams in the county located in Allegheny Township, New Kensington, Mount Pleasant
Township, Derry Township, and Donegal Township.
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FLOODING

Quick Facts

Sector:

Public/Private Partnership
Cost:

$10,000.00 (Estimated)
Primary Activity/Project:
Floodplain Management
Primary Funding:

State sources
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Technology
To The Rescue

Tarrant County, TX — Disaster strikes without warning. While first responders do all
within their power to handle emergencies efficiently, having additional information
regarding the rescue mission can expedite the process. Fort Worth’'s Emergency
Management Department is currently equipped to rapidly supply accurate information
about residents with disabilities.

The Special Needs Assistance Program (SNAP), which encourages online enrollment,
provides Fort Worth’s emergency responders with vital information about residents with
permanent disabilities, both adults and children. The elderly population is also targeted.
Residents are encouraged to register annually with the Office of Emergency
Management.

The program begin in the mid 80s, which allowed residents to fill-out a paper form that
was distributed by the city’s community partners, and the data was entered into a
history file in our computer-aided dispatch system.

Through the years, the program was restructured several times with marginal success
because, after a period of time, the data became unreliable and difficult to update in the
computer-aided dispatch system. Due to advances in technology and a series of
lessons learned from the 2004 power outage, flooding, and Katrina, the office decided
to revamp the program again.

The database includes the resident’s name, gender, age, weight, address, primary
language, emergency contact, and handicapping condition. Other information includes
use of aids such as a walker/cane, crutches, a wheelchair, a guide dog, oxygen, or a
life support system. Whether equipment requires an intermittent or continuous electrical
supply is also noted. Space is provided for additional comments.

“It's important that registrants know that their information is being obtained on a
secured site and to know that our office is the only office with administrative rights to
the data,” Moss said.

The website is in compliance with the Americans with Disabilities Act (ADA), which
protects the rights of people with disabilities.

Online registration is preferred, and the program is user friendly; however, the Office of
Emergency Management will continue to accept mail-ins from registrants.
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Quick Facts

Sector:
Public

Cost:

Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness
Primary Funding:

Local Sources



ART,
O

S"%gf%a
Moving Highway Shop
Improves Disaster Response
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Crawford County, WI — Before, during, and after flooding, employees of the Crawford
County Highway Shop in Gays Mills, Wisconsin, spent hours and days moving vehicles,
heavy equipment, and computers, and sandbagging and raising things off the ground,
all in an effort to protect their facility from rising waters.

Crawford County,
Wisconsin

FLOODING

During past floods, the old concrete block building was inaccessible for as long as a
week. Phone calls from residents went unanswered and staff was often on the wrong
side of the flooding Kickapoo River from the equipment they needed. Then everything
had to be dried out, cleaned up, and put back. They always lost vehicle parts.

Some of the duties Crawford County Highway Shop performs during major storms
include closing roads, floodwater rescues, erecting safety devices, providing a physical
presence, and building temporary dikes. Time spent protecting their equipment and
shop took them away from providing these services to residents of the county.

Following two flood events in 2000 when the Kickapoo River overflowed and in 2001
when the Mississippi River flooded the area, Crawford County applied for and secured
funds from Wisconsin Emergency Management through Hazard Mitigation Grant
Program (HMGP) of the Federal Emergency Management Agency (FEMA). Relocating
the facility was underway.

Crawford County spent an estimated $2.7 million from various grants to fund the
relocation project, which involved acquisition of the original property, demolishing and
clearing the property, and rebuilding out of the floodplain.

With fuel contaminates and chlorinated solvents in the soil underneath the original
building, county officials conducted an extensive cleanup project to reduce risk of flood
waters transporting contaminants to area water ways.

The county was also required to do a “Farmland Impact Study” for the new property.
Because the 42-acre site had been previously subdivided, zoned, and platted for
development, no farmland was lost in the move.

By 2003 the county had a newly constructed Crawford County Highway Shop, centrally _
located near Seneca and at one of the highest points in the county. Quick Facts

Year:
“The central location has made it a lot easier to send equipment out to necessary areas oo

and it doesn’t take as long to reach different parts of the county,” added Pelock. “The
new facility is larger with bigger sign and mechanic shops and vehicle storage. We
have more offices and now a large conference room which is accessible for public

meetings. It gets used almost every night.” Cost:
$2,700,000.00 (Estimated)

In August 2007 Gays Mills received more than 12 inches of rain, and the highest flood  primary Activity/Project:
waters in the valley’s history did not recede for two weeks. The new shop remained Flood-proofing
high and dry while Gays Mills was inundated.

Sector:
Public

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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RSDE
Speeds Up Evaluation Process

Wichita Falls, TX - In July 2007, water from the Wichita River rose out of its banks,
hurdled over the Duncan floodgates, and inundated 167 homes in Wichita Falls, Texas.
Utilization of the Federal Emergency Management Agency’s (FEMA) Residential
Substantial Damage Estimator (RSDE) hastened the process for determining damage
estimations.

Us

FEMA

ol
o

The RSDE software is based on regulatory requirements of the National Flood
Insurance Program (NFIP) and is provided free of charge as a tool for those
responsible for preparing substantial damage determinations.

Communities participating in the NFIP are required to adopt a local floodplain ordinance
that meets the NFIP criteria and to comply with guidelines that require homes located in
the FEMA 100 year floodplain or Special Flood Hazard Area (SFHA) be evaluated for
substantial damage after a flood event. Substantial damage is damage of any origin
sustained by a home whereby the cost of restoring it to its pre-damaged condition
equals or exceeds 50 percent of the market value of the home before the damage
occurred.

Teague along with six building inspectors from other Texas cities---Hutto (Williamson
County), Frisco (Collin County), Irving and Rowlett (Dallas County) began the
evaluation process within three days following the flood. The standardized software
enabled them to borrow inspectors utilizing inter-community agreements.

Using the RSDE Damage Inspection Worksheet (a checklist), the building inspectors
went into the homes and manually recorded the data. The data was entered into the
software. The software provided reasonable and defendable building values and
damage estimates in a short time frame. The task was completed within a week.

FEMA does not require the use of the software. The homeowner has the right to
require the use of alternatives, including professional appraisals, contractors’ damage
estimates, and community damage estimates for making substantial damage
determinations.

The software assists in assessing residential building values. It's a tool for evaluating a
home’s market value prior to the damage and for determining the amount of damage
following a disaster event. It shows how to rapidly, efficiently, and consistently assess
substantial damage. It allows communities to compile a data base of inspected houses
as well as help to identify areas that have received repetitive damages.
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Wichita County,
Texas

FLOODING

Quick Facts

Year:

2007

Sector:

Public

Cost:

Amount Not Available

Primary Activity/Project:

Community Rating System Activity
Primary Funding:

National Flood Insurance Program (NFIP)



Small Wisconsin Village Leads the Nation
Rebuilds Above Floodwaters

Soldiers Grove, WI — Residents of the Village of Soldiers Grove in southwest
Wisconsin created an innovative mitigation plan of their own. Instead of embracing a
traditional dam and levee flood-proofing method to protect their community, they raised
their town. -

Crawford County,
Wisconsin

FLOODING

Beginning in 1907, repetitive flooding annoyed residents until 1935 when the first
disastrous flood engulfed homes and businesses up and down the valley with sludge
and mud. Congress directed the U.S. Army Corps of Engineers to study flood options.

Delayed by wars, the study wasn't completed until 1962 when the Corps recommended
a dam be built 36 miles upstream in addition to a levee around the village. The fully
federally funded dam was attacked by environmentalists, and its future was uncertain.

The $3.5 million village levee system would require Soldiers Grove to pay $220,000
toward construction and an estimated $10,000 in annual maintenance. The village's
property was valued at less than $1 million with an annual tax levy of $14,000. These
numbers did not add up for the citizens.

For decades the village, with an estimated population of 600, had debated a better plan
— instead of spending all the money on trying to control the river, they proposed
spending less to move the flood-prone areas of the town. Without significant financial
support from higher levels of government, the move could not be accomplished.

The folks at the Village took a huge first step in 1977 and pooled their local and private
resources together and with $90,000 in public financing purchased the relocation site.
They acquired 100 acres of uphill land away from the Kickapoo River floodplain along
the re-routed state highway and hoped for eventual funding to realize their goal — raise
the town.

Torrential rains in July 1978 brought damages in excess of a half million dollars. It was
declared a natural disaster as the Kickapoo River exceeded its flood stage by over six
feet. The local debate was over, and the community began selling their idea to the state
and federal government with a united front.

Armed with the research results of feasibility studies and outside consultation paid for
with small state grants, local officials convinced state and federal officials that the move Quick Facts
would be the best flood-proofing for the Village - to buyout floodplain properties, vear:
demolish the structures, clear the land and rebuild the town uphill. 1978

A combination of state and local funds provided over a third of the estimated $6 million SeCtC_’" _ _
total project. The Village applied for and successfully received grants for the remaining Public/Private Partnership

cost from federal agencies including HUD’s Community Development Block Grant Cost:
(CDBG). CDBG funds may be used to assist communities recovering from a disaster,  $6,000,000.00 (Estimated)
especially in low-income areas. Primary Activity/Project:

Flood-proofing

Primary Funding:
Local Sources
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Mitigation
Can Be Appealing

Guadalupe County, TX — Gilbert Acuna and his wife, Angie, wanted to live closer to
their daughters - three in San Antonio and one in Austin. They chose the small town of
Seguin knowing that the town’s flood history meant that their dream home would have
to be elevated.

“We consulted the city’s building official and were told that we needed to elevate eight
feet above the floodplain to get a permit. We decided to add three more feet,” Acuna
said. “My wife designed the home, and we had an architect to draft the plans.”

Construction of the 1,805 square foot stucco home began in March 2005 and was
completed within six months by a local builder. The first floor is elevated 12 feet above
the slab foundation on 32 concrete pilings with embedded anchor plates for added
support. The open space below provides parking, storage, and building access. The
home backs up to Geronimo Creek, which feeds into the Guadalupe River.

In June 2007, Geronimo Creek flooded. More than three-and-one-half feet of water
entered ground-level homes in their neighborhood causing damage. The Acuna’s home
was unscathed.

The elevation project is one form of hazard mitigation recommended by the Federal
Emergency Management Agency (FEMA). Mitigation is any sustained action taken to
reduce or eliminate the long-term estimated impact a hazard would have on human life
and property.
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Guadalupe County,
Texas

FLOODING

Quick Facts

Sector:
Private

Cost:

$180,000.00 (Estimated)
Primary Activity/Project:
Elevation, Structural
Primary Funding:

Property Owner, Residential



Is There Room For The Animals
In Your Sheltering Plan

Walker County, TX — In 2005 Hurricane Rita pummeled many cities causing a mass
exodus of people and animals. Some found their way to Huntsville, Texas, a
designated shelter hub.

Walker County,
Texas

Officials were faced with a dilemma: what to do with the animals that tagged along with TORNADO
their owners? Fearing a disaster within a disaster, they hoped for the best, sought help,
and vowed never to be caught in that position again. They developed the first animal
sheltering plan in Texas called the Animal Issues Plan.

“We were equipped to shelter 1,600 people. We had 360 evacuees following Hurricane
Katrina. Here comes Hurricane Rita. We received about half of the population of
Galveston. Then the mayor of Houston decided that they were going to evacuate
Houston,” said A.L. Davis, Chief Deputy and Emergency Management Coordinator for
the Walker County Sheriff Department.

“We received a little over 15,000 [people]. Jack Colley, director of the Governor’'s
Division of Emergency Management, advised evacuees to bring their animals. We did
not know where we were going to place them. We had no cages or leashes, no food,
nor means of transporting them. We had no way of associating animal and owner,”

. : AkrasL

continued Davis. EELES
CONMITTEE

According to regulations, pets are not allowed in a Red Cross approved facility. Service Fila

M e B gl

animals are the only exception. Huntsville had to quickly provide shelter for 360 small
animals and about 50 cattle and horses.

Later, Davis met with Reggie Leplay, county agent, John Powledge, chairman of
Walker County Fair Association, and Dusty Bouillion, director of Texas Animal Health,
to develop a comprehensive emergency plan, one that would address animal issues.

Two subcommittees were formed--large animal and small animal. Each had
chairpersons, co-chairs, and team leaders. An organizational chart was established.
Forms and instructions were developed. Instructions on Intake of Live Animals, Intake
and Disposal of Dead Animals, and Procedures for entering Triage Unit were written.

“Following Rita we had a real bad flea infestation problem. We had to get medical help.
So we knew that we needed a medical team,” Davis said. “Another problem was
identifying pets. Upon deactivation, we went to each shelter and told evacuees to get Quick Facts
on a bus if they had an animal. We took them to the fairgrounds and instructed them to Year:

walk up and put their hands on their animal. That was the only way we had to identify 2005

the owner. Now, the registration group takes a picture of the animal and owner and
collects shelter information from the owner. We now tag the animal and the owner. The
transportation team accompanies the registration team to the pet owner’s shelter and

transports the pet to the animal shelter.” Cost:
Amount Not Available

The arena at Sam I_—Iou_ston Un|ver_S|ty is the de_5|gnated gmmal shelter. It's equipped Primary Activity/Project:

with radio cqmmunlcgtlon, proper I!g_htlng, hea_tlng and air, and s_taIIs tol accommodate Mitigation Planning/Disaster Resistant
horses. Making certain there’s sufficient supplies and food remains an issue. The
county relies upon donations.

Sector:
Public

Universities
Primary Funding:

“We tested our Animal Issues Plan during our hurricane exercise. We used live animals Local Sources
and some small, stuffed animals. We have a pretty good system. It works,” Davis said.
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New Haven
Drainage Project

New Haven, VT - Heavy rainfall brought flooding and damage to New Haven's River
Road and also washed unwanted sediments into the Lake Champlain watershed. The
summer of 2006 brought six floods in a row. The town recognized the problem and
searched for an affordable solution. Vermont's Better Backroads Program seemed like

the perfect answer. FLOODING

When the town of New Haven, VT applied for a Better Backroads Grant in the fall of
2005, New Haven Road Foreman Philip Busier viewed the area targeted for
improvement as a potential time bomb. The roadside between the intersections of East
Street and River Road and Sumner Road and River Road was prone to undermining
and washouts with every large rainfall.

Addison County,
Vermont

Each of the two streets connecting with River Road have an eight to ten-percent grade,
and the runoff was channeled over River Road and directly into the New Haven River,
which flows into Otter Creek and then into Lake Champlain.

Vermont's Better Backroads program works with towns, planning commissions, non-
profits, and lake and watershed associations to correct road-related erosion problems
to save towns’ road maintenance money and to reduce the impact from road-related
erosion has on water quality through financial and technical assistance.

More than 80 percent of Vermont's roads are maintained by municipalities. The majority
of these roads are gravel. Eroding road surfaces and ditches cost the municipalities
money with each storm. Simple, cost-effective maintenance techniques can mitigate
the hazards and save scarce town funds. Sediment accumulation is the greatest threat
to water quality and fish habitat.

With a $4,000 grant from Better Backroads, Busier began by soliciting community
support. In the planning process he marked the town right-of-ways along the streets
and held a meeting with the neighbors.

After the planning portion of the project, the next step taken was to provide traffic
control and remove excess trees and other vegetation. Since other road workers were
tied up in other projects, Busier single-handedly did the construction part of the project.
He shaped the ditches to the desired profile to provide positive drainage. He also lined
the ditch bottom with non-woven geo-fabric to ensure soil stabilization and covered it
with six to eight inches of rip-rap.

The project was approximately 350 feet long by 40 feet at the widest point. Engineers
consulted for the project deemed the culvert adequate for flow. Only a four-and-a-half
foot section needed to be added to the existing culvert length.

The physical part of the project took only 15 days in October 2006 with Busier as the Quick Facts

only worker. Not having to contract out the work provided the necessary local funding  Sector:
match with in-kind labor and saved the town thousands of dollars. The April and July Public
2007 Vermont flooding events missed the project area. Cost:

] $4,000.00 (Actual)
Photos Provided by the "Vermont Local Roads News." . - .
Primary Activity/Project:
Flood-proofing
Primary Funding:
Non-profit organization (NPO)
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Volunteer Firemen
Create Mobile Command Unit
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Eastland County, TX — A 2006 wildfire destroyed nearly 25 percent of Eastland’s land
mass burning 60 homes within 12 hours. Part of the problem stemmed from a lack of
communication and management. Lessons learned prompted the need for a mobile
command unit.

Eastland County,
Texas

SEVERE STORM

“We had fire departments from our county and the surrounding areas scattered out over
20 miles. People were trying to contain the fire at different sections of the community.
Logistics was extremely difficult,” said Steven Watson, professional firefighter and 911
dispatcher.

A meeting was held to evaluate performance following the incident.

“We had a big critique session. What did we do right? What were our problem areas?”
Watson said. “The biggest problem was communication. We didn’t have anyone with
tools available to them to coordinate efforts.”

As a result, a 2003 motor home was donated to Eastland County. Firemen from
Eastland’s eight volunteer fire departments used their skills, on weekends, to create a
mobile command unit.

“We went to a trade show in Dallas hosted by Fire Rescue International to look at the
mobile command units on display. We consulted with representatives to determine how
each piece of equipment was utilized,” Watson said. “Texas Department of Homeland
Security gave us $30,000, and we received a donation of $20,000. We used that
money to equip the unit, and we furnished the labor.” The unit was appraised at
$175,000.

In June 2007 Lake Leon flooded, endangering the lives and property of the residents
living on the waterfront. Residents had received a warning to evacuate. Only 35
percent heeded it. Boats and military trucks were used to rescue 150 people.

“Instead of someone running a section of the incident with maps spread out on the
hood of a truck and a portable radio that you can barely communicate messages back
to the town, we had a unit centrally located at the lake and ready to handle the flood
event,” Watson said.

Having the unit on site resulted in smooth rescue efforts. Quick Facts
Sector:
Public

Cost:

$175,000.00 (Estimated)

Primary Activity/Project:

Mitigation Planning/Disaster Resistant
Universities

Primary Funding:

Private funds
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Austwell: A Small Town
With Big Plans

Refugio County, TX — In July 2003, Austwell suffered extensive damage when
Hurricane Claudette ravished homes and businesses in the city. Now the unpaid mayor
and a building official have joined forces to adopt and enforce strict building codes.

Refugio County,
Texas

“To protect lives and property from natural disasters, we adopted the International SEVERE STORM
Building Codes as the municipal building code for all construction, alteration,
remodeling, enlargement, and repair of any residential and commercial structures
within the municipality,” said Earl Bluhm, building official. The codes are recommended
by the Texas Department of Insurance.

Individuals seeking to build or renovate a home in Austwell must have their plans
reviewed by a wind-storm engineer. “We require that you hire a wind-storm engineer
who is approved by the state of Texas,” Bluhm said. “I inspect building for the city of
Austwell. 1 will not issue you a permit to build until your plans are reviewed by the
engineer.”

New construction also must be elevated at least a foot above the street. “If you build at
least a foot higher than the street you should never have a flooding problem,” said
Bluhm.

“There is another hazard that led to flooding in 2007,” Bluhm said. Area farming is
creating small dams as well as causing ditches to overflow. The local hazard mitigation
plan has been revised, and a request for federal assistance has been made to address
this issue.

“We recognized that this was going to be a problem. Rather than take pot shots and
waste money, we got an engineer to survey elevations of ditches and culverts and to
make recommendations,” said Thomas Bernal, mayor of Austwell. “We know what we
need to do. Now it's a matter of funding to implement the projects.”

Bluhm surveys the condition of existing homes and gives advice on bringing them into
voluntary compliance or tearing them down. “Mr. Bluhm means business. He doesn’t
show favoritism” Bernal said. “I received a letter requesting that | tear down my
mother’s unoccupied residence.”

Quick Facts
If owners do not comply, city officials will remove the building and place a lien on the Sector:
property for costs incurred. “Eight buildings have already been condemned,” Bluhm Public
said.

Cost:

. . " . Amount Not Available
Overall, Bernal is confident about the outcome. "If a category two or three hurricane

comes through, we are going to look golden. We are enforcing these codes. It's for the  Primary Activity/Project:

benefit of the residents.” Building Codes
Primary Funding:
Homeowner
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City of Snoqualmie
Home Elevation Projects

Rl

Snoqualmie, WA - A river constriction at Snoqualmie Falls causes the river to back up
into the City. Past floods have exceeded six feet above grade in places. The elevation
of several homes made the City of Snoqualmie a positive national model as it
demonstrates how to reduce the likelihood and extent of repetitive flood damages.

Snoqualmie has been part of 15 Presidential flood-disaster declarations between 1964
and 2006. Snoqualmie’s close-knit community and historic homes have encouraged
homeowners to remain in that location, and this made property acquisition costly, so
the decision to elevate homes was made.

Several million dollars were committed by Washington Emergency Management
Division (EMD), the Federal Emergency Management Agency (FEMA), the Small
Business Administration (SBA), King County, City of Snoqualmie, and homeowners to
elevate or relocate more than 100 residential structures. Special studies have been
done on the effects of home elevations in Snoqualmie. One study evaluated the losses
avoided, and another compared sales prices of elevated versus non-evaluated homes.

Under the HMGP, 28 elevated homes at an estimated cost of $1.3 million were studied
to see if the mitigation measure worked and to see if the losses could be guantified.
Data on these homes was used in equations that account for the fact that the
magnitude of flood damage is related to flood depth and the value of the building and
its contents. The loss per home was determined in terms of the repair cost or in some
cases the replacement cost if the home had been at its pre-mitigation elevation during
the November 2006 flood. Unelevated homes would have been inundated with 2 to 8
feet of water.

All elevated homes were above the peak level of November 2006 flooding. Estimated
losses avoided ranged from approximately $22,000 to $262,000. Total losses avoided
were nearly $1,625,000, which exceeds the $1,316,000 overall elevation project cost.
Thus, the cost effectiveness of the mitigation project was demonstrated by the analysis
for a single flood. Percentage of cost savings increases with subsequent floods in the
future.
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King County,
Washington
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Quick Facts

Sector:

Public

Cost:

$1,300,000.00 (Estimated)
Primary Activity/Project:
Elevation, Structural
Primary Funding:
Homeowner
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Wild Fire
Home Sprinklers
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Cook County, MN - The Sierakowskis had a dream: to live along the Gunflint Trail in
Grand Marais, Minnesota. They honeymooned at Gunflint Lodge, and after a lifetime of
work in the St. Paul area, they were able to retire and build their dream log home along
the quiet shores of Gull Lake.

On July 4, 1999, the surrounding area was hit with 70-100 mph winds that toppled 40
million trees. They knew that for the next decade, the Gunflint Trail Corridor was at risk
for increased wild fire activity.

George Carlson, the Gunflint Trail Volunteer Fire Department Assistant Chief, also
realized the implications of the Gunflint Trail Corridor’'s remote location coupled with the
incredible fuel loads and knew some mitigation had to be done to prevent total
devastation from the potential wild fire activity. He began researching the use of
permanent sprinkler systems on structures and presented his findings to the
community.

The Cook County Board of Commissioners applied to the State of Minnesota and
Hazard Mitigation Grant Program (HMGP) funding for the sprinkler project. Soon the
Sierakowskis received a letter from the County stating that HMGP funds would pay 75
percent of the cost of installation but they were responsible for the remaining 25
percent. Corrine knew they had to protect their dream house and their property.

As part of the approval process for installation, they submitted a plan for the sprinkler
system, including the pump location, sprinkler head locations, distance to the house,
other building locations, and a diagram of the property. It only took a couple of days to
install the system, which they ran afterward to assure proper installation, and it worked
great.

During the 2005 Alpine Lake Fire, they saw first hand the importance of maintenance.
They ran their system purely as a precautionary measure during that fire, but realized
one corner of the house was not getting soaked from the sprinklers. As a result, they
added one more sprinkler head to cover that section of the house.

On Saturday, May 5, 2007, the fire started about ten miles away. Once they heard, Joe
started running the sprinklers on gas as a precautionary measure.

Sunday afternoon they were notified there would be an evacuation order in effect soon
and to begin to get ready to leave. The Sierakowskis were told they would be
evacuating later in the afternoon, but a shift in the fire path quickly changed that. They
only had time to grab the essentials while the Fire Department fire fighters switched
their pump to propane.

They left their house in a four vehicle caravan down the Gunflint Trail. Joe describes
the drive by saying “I don’'t have to wonder what Hell is like; I've been through it.” As
they were driving in the caravan along the Gunflint Trail, there was fire on both sides of
the road.

After waiting anxiously, property owners were finally allowed to visit their home for 20
minutes on Tuesday. When they arrived the sprinklers were still going, although two
heads had stopped working. In the end, the sprinkler system provided the protection
needed to save their dream home. The Sierakowskis said “This fire is a good testimony
that these systems really work!”
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Quick Facts
Year:
1999
Sector:

Public/Private Partnership

Cost:

Amount Not Available

Primary Activity/Project:

Retrofitting, Non-structural

Primary Funding:

Hazard Mitigation Grant Program (HMGP)




EMERGENCY MANAGER FINDS NEW USE
FOR CABLE AND CELL PHONES

Seguin, TX - Fearing that residents along the Guadalupe River were not receiving flood
warnings in a timely manner, Seguin County’s emergency management coordinator,
Dan Kinsey, developed and piloted an emergency callout system.

Guadalupe County,
Texas

“Here we could very easily have a situation where we would have a flash flood. If 20-30 FLOODING
percent of your population doesn’t have the traditional home phone, you need to find a
way to warn them,” said Kinsey.

He took advantage of an automated telephone notification system the county has
purchased in 2003. It was set to place calls by zones. “We already had everything in
place,” Kinsey said. “It's a great tool with a lot of possibilities. It was just a matter of
creating a database, collecting the information and getting it into the system.”

Kinsey continued, “That database could not just rely on traditional land-line telephone
numbers, however. There are so many people using cable phones and cell phones
nowadays. Your normal land-line database just doesn’t cover enough people.”

He drafted an Emergency Callout System Voluntary Registration form. Participants are
required to list the location of their waterfront property, two phone numbers (designating
whether they are land-lines, cell phones or cable/internet phones), and an email
address.

Residents are asked to update their numbers in writing, or to notify the Office of
Emergency Management if they move out of the flood hazard zone.

However, being able to notify residents is only half of the system. The other half is
being able to know when to notify them. Kinsey monitors water flows measured by the
Guadalupe River Authority at its hydro-electric dams. Based on those numbers, he can
predict when flooding is imminent.

T A W
While all emergencies cannot be avoided, Kinsey tries to prevent some and manage e
others in ways that minimize their impact.

Quick Facts

Sector:
Public

Cost:
$30,000.00 (Estimated)

Primary Activity/Project:
Warning Systems

Primary Funding:
State sources
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Homes Removed from Harm's Way
Along the Missisquoi River

Troy, VT - Just a short drive on River Road southeast of North Troy is an area adjacent

to the Missisquoi River that floods every year due to spring thaws and summer’s heavy Orleans County,

rains. A single-family home on one acre of land and a small farm house with its farm Vvermont
outbuildings on 15 acres were the heaviest hit properties. Each time the cost was about |
$20,000 for lost farm animals and crops and for cleaning and repair. FLOODING

In June 2002, Orleans County experienced a flooding event categorized as a 500-year
flood. At the peak of the flooding, Mississquoi River waters rose to 18 inches on the first
floors of both homes.

The disaster declaration resulting from this flood gave the community the opportunity to
apply for funds through the Federal Emergency Management Agency’s (FEMA) Hazard
Mitigation Grant Program (HMGP). Collaboration between the Town of Troy, Vermont
Emergency Management, the Vermont Agency of Natural Resources, the Vermont
Land Trust, the Vermont Housing and Conservation Board, and FEMA succeeded in
acquiring the grant, a 90 percent federal share for the project. The remaining 10
percent local share was provided by the property owners from the equity when the land
was purchased at the local tax assessment appraisal.

The total cost of the project was approximately $150,000.

After all the buildings were cleared from the site, an observation deck for viewing wild
birds was constructed on the area where the single-family home had stood. A Troy
High School community service project provided workers to clean up litter from the
area, plant maple trees along the river bank for erosion control, and prepare signage
for a primitive campsite on the remaining land.

In addition, a community garden and leased organic vegetable fields are planned for
the site. All of the elements of the project are flood-damage resistant. A custom, hand-
painted sign was locally produced and erected on the site at the 2007 completion of the
project.

Quick Facts

Sector:
Public/Private Partnership

Cost:
$150,000.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Buyouts Bring Relief
to Butler County

Butler County, KS — Historical Flooding, dating back as far as the 1930s, kept many
homes in the City of Augusta and the town of Andover on the repetitive flooding list.
Floods resulted from a major river near one community and a creek near the other.

On October 31, 1998, the Whitewater River and the Walnut River, located on both
sides of Augusta, converged and flooded the community. The problem was amplified
for the county by a watershed that consists of several smaller creeks, including the
Four Mile Creek, which is south of the City of Andover.

Using Federal Emergency Management Agency’s (FEMA) Hazard Mitigation Grant
Program (HMGP), the city of Augusta received $1.8 million and used it to buy out 32 of
36 houses that flooded on Sunflower Street, leaving two houses on each side of the
street. Other options available to homeowners included elevating the existing home,
relocating the house to a higher elevation, or simply staying put and hoping for the
best.

Under the terms of the HMGP, substantially damaged (more than 50 percent)
structures may be purchased and demolished and the land returned to “open space”
with no residential or commercial building allowed. The local jurisdiction agrees to own
and maintain the land indefinitely. The process took three years to accomplish in
Augusta; it was completed in 2001. The city’s current plans are to turn most of
Sunflower Street into a cul-de-sac park area with scenic walking paths.

David Alfaro, director of economic development and former assistant Augusta city
manager, estimated that the city saved $180,000 in 2007 when the open area flooded
again.

South of Andover in the Bridlewood Addition along Four Mile Creek, some houses had
been sold more than six times with the buyers unaware that they were living in a
floodplain. As Wichita became more commercialized, the flooding in Andover
worsened.

The FEMA buyout in Andover involved 15 homes out of 20 affected by the disaster.
The town received almost $2.5 million from the federal government, and the open land
in Andover has become a wildlife preserve, providing food for wild turkeys, deer, and,
occasionally, pastureland for horses.
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Butler County,
Kansas

FLOODING

Quick Facts

Sector:

Public

Cost:

$4,300,000.00 (Estimated)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Levee Provides Time
For Animal Rescue

Cooke County, TX - Attempting to avoid the rushing waters of the Trinity River, a little
elephant clung tightly to a tree during the 1981 flood in Gainesville, Texas. The Frank
Buck Zoo lost more than 40 animals in the flood. To ensure the safety of the animals
and to minimize the effects of future flooding, an earthen levee was erected. On the
morning of June 18, 2007, that levee bought the staff much needed time to evacuate
the animals.

Built in a creek bed on 13-acres of land, Frank Buck Zoo is home to approximately 130
animals from four continents. The zoo opened in 1951 with a mission to offer a
wholesome, educational environment, one that has been threatened repeatedly by
floods.

As a result, the city proposed to construct a flood control levee. The project was
initiated April 1991 and completed November 1993. Total project cost was $127,184.
Gainesville received a $63,592 grant from the Federal Emergency Management
Agency (FEMA) through its Hazard Mitigation Grant Program (HMGP).

The HMGP paid 50 percent of the cost. On December 3, 1993, the President signed
the Hazard Mitigation and Relocation Act of 1993, which significantly increased funding
available for hazard mitigation grants under section 404 of the Stafford Act. Presently
HMGP pays 75 percent on approved projects that will prevent or reduce damage from
natural hazards. The grants are made available for both public and private projects.
Funds are administered by the state.

When flood waters rose on June 18, 2007, 112 animals were evacuated to a facility
outside the floodplain before the levee was topped. Buildings located on higher
grounds remained unscathed. Those same buildings were under water in the flood of
1981.

“The levee definitely protected the animals, and the structures that were on higher
grounds and did not compromise the safety of the staff,” Kleven said. “Otherwise, they
would have been confronted with flood waters while rescuing the animals. We also
were able to re-open the zoo more quickly than we did in 1981.” The zoo opened within
three days after the 2007 flood.
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Texas
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Quick Facts

Year:

1981

Sector:
Public

Cost:

$127,184.00 (Actual)

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



TURN AROUND DON'T DROWN
A PUBLIC AWARENESS CAMPAIGN

Tom Green County, TX — NOAA'’S National Weather Service (NWS) reports that 80
percent of flood-related deaths in South Texas occur as a result of people driving

through low-water crossings, walking along the banks of flooded areas, or playing in
floodwaters. "

State-wide,
Texas

FLOODING

Hector Guerrero, a native of Austin, Texas and Warning Coordination Meteorologist for
the NWS forecast office in San Angelo, Texas, decided to address the alarming
concern. Working in conjunction with his NWS colleagues and partners, he launched
the campaign: “TURN AROUND, DON'T DROWN.”

People underestimate the force and power of water. Six inches of fast-moving flood
water can knock over an adult, and it takes only two feet of rushing water to float most
vehicles. More than half of all flood fatalities result from automobiles being swept
downstream.

The Turn Around, Don’t Drown (TADD) campaign was launched on May 22, 2003, with
a news conference at NWS Southern Region Headquarters located in Fort Worth,
Texas. The partners included the NWS, Federal Alliance for Safe Homes (FLASH), and
the Texas Division of Emergency Management. Informational material, posters, and
bumper stickers were provided, along with a demonstration of a new TADD web page.
In an effort to reach as many people as possible, Guerrero and his TADD partners held FLOGOING A HEAL
conference calls with representatives from NWS regions across the country to i i TURN ARCUNT
coordinate a nationwide campaign. :

In May 2005, through a grant provided by the Allstate Foundation, FLASH, NWS, and
Southwestern Insurance Service (SWS), the foundation expanded the Turn Around,
Don’'t Drown campaign in Texas. They targeted the major cities collectively known as
flashflood alley — Dallas, Houston, San Antonio and Austin. The cities had alarming
flood-related fatalities. Outdoor billboards driving home the flood safety message have
been erected in them. The city of San Antonio has placed bumper stickers displaying
the slogan on all police, fire, and city vehicles. The message has also been spread
through the local media via public service announcements (PSA), distribution of
bumper stickers by the Texas Floodplain Management Association, animated
presentations, and informative FLASH flood safety flash cards. In 2005 NOAA
designated a week in March as Flood Safety Awareness Week.

According to records from the National Climatic Data Center, from January 2007 to July
2007, Texans have experienced more than 900 flooding events, more than doubling
the ten-year average of 450 events per year. Over 2,100 flash flood warnings have Quick Facts
been issued for the year; again more than double the 10-year average of 903. The

number of flooding incidents has increased in the state of Texas, but flood-related I‘:’e;tl?r:
fatalities have slightly declined across the U.S. ublie
Cost:

Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness

Primary Funding:
Cooperating Technical Partners (CTP)
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3RiversHUG-CUP Students
Begin a New Chapter in HAZUS History

The State of Pennsylvania - In March 2006, the 3Rivers HAZUS User Group
(3RiversHUG) made history—by voting to initiate a student chapter of the HAZUS user
group at the California University of Pennsylvania. Interested students from the
Department of Earth Science, particularly undergraduates majoring in Geography, with
a concentration in Geographic Information Science and emergency management,
eagerly accepted the invitation and established the first-ever student chapter of a
HAZUS User Group.

One early example of a successful group project was completed during the spring
semester of 2006, as part of Dr. Tom Mueller's Advanced GIS course. One of the
groups worked with Washington County 911 Coordinator, Chris Barton, a member of
3RiversHUG, to update the school's database for Washington County, Penn.

In addition to these other activities, students also determined that the location data was
inaccurate, and Global Positioning Systems (GPS) units were then used to create more
accurate location data for the school’'s database and other databases through
internships conducted during the following semester.

During the summer of 2006, another student was given the opportunity to intern at the
Washington County Department of Public Safety in order to assist with a Hazardous
Materials Commodity Flow Study. This report detailed the moving of hazardous
materials via the county’s many modes of transportation.

During this internship, a database was developed that displayed all of the SARA
reporting facilities within the county linked to a database indicating all the contact and
response information about those facilities. The intern also compiled a searchable fire-
resources database that showed the locations of all fire-service assets within the
county.

The relationships developed through the 3RiversHUG are proving productive for linking
local organizations that need assistance with qualified students seeking practical
experience. The resulting projects, service-learning activities, and internships are
providing real advances—especially in the areas of GPS data creation, GIS analysis,
and database-updating and management—that will help create better flood-model
results from Level 2 HAZUS runs. These improvements will extend to subjects beyond
flooding, including emergency preparedness, mitigation decision-making, and general
planning.
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Quick Facts

Sector:

Public

Cost:

Amount Not Available
Primary Activity/Project:
HAZUS-MH

Primary Funding:
Academic
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CHUG - Expanding HAZUS Use
in FEMA Region 5

FEMA Region V - The CHUG (Central HAZUS Users Group) provides a means of
collaboration between HAZUS-MH users within FEMA Region 5. This group looks at
software challenges, HAZUS-MH projects, and the overall general use of HAZUS-MH
software. The main goal of the CHUG is to maximize the potential of HAZUS-MH within
the region.

Sharing the successes and challenges between users helps bring the entire region
together in planning for natural disasters. HAZUS-MH use is currently growing and
maturing within the region. The Polis Center at Indiana University Purdue University
Indianapolis, an active CHUG member, has been working with the Indiana Department
of Homeland Security to use HAZUS-MH in pre-disaster mitigation planning projects
including the development of a statewide 100-year-flood study as well as development
of multi-hazard risk assessments using local data in 29 Indiana counties.

In addition, the CHUG has been working to encourage efforts of states like Michigan,
Illinois, Minnesota, and Ohio that are just beginning to look into projects that could
benefit by using HAZUS-MH.

The CHUG formed a Google Group, which has proven incredibly useful. This group
was set up to quickly deliver HAZUS-MH news, upcoming events, and training
opportunities. The CHUG felt like this would be a great way to share questions and
answers within the user community.

Since the Google Group has a web-based interface all of the conversations can be
tracked and searched giving a historical record of the events within the CHUG. In
addition, this gives the user group a searchable, low-maintenance way to search for
questions and answers similar to a FAQ webpage.

In an effort to communicate with the user community the CHUG also created a
webpage.
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Quick Facts

Sector:

Public

Cost:

Amount Not Available
Primary Activity/Project:
HAZUS-MH

Primary Funding:
Academic
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HAZUS-MH Used
American Indian Reservation Mitigation

>

Region | - Since 2000, Indian tribes, along with State and local governments, have

been writing pre-disaster mitigation (PDM) plans in order to achieve compliance with T”ba'v_
the Disaster Mitigation Act of 2000 (DMA2000). FEMA Region |
The FEMA approved PDM plan makes a government entity eligible for FEMA non- EARTH I"IUAHE

emergency public assistance funding that can cover infrastructure improvements.
Without an approved plan, FEMA will only fund emergency debris removal programs
and emergency protective measures.

Indian reservations are considered “unincorporated areas” and publicly accessible data
regarding the infrastructure or buildings on such lands rarely exists. Many of these
“sovereign nations” feature tourist attractions, such as casinos. Most reservations
contain homes and several businesses. A thorough risk assessment must account for
these structures and the reservation’s infrastructure.

The risk-assessment portion of the PDM plan includes identifying potential hazards, P O A
researching the background of such hazards as well as their historic frequency, impact :
and severity. What will happen to the identified study area when each hazard occurs?

Fortunately, FEMA'’s multi-hazard loss-estimation tool, HAZUS-MH, has powerful risk-
assessment capabilities that can analyze potential losses from earthquakes, floods and
hurricane winds. HAZUS-MH Level 2 risk assessments have proved useful during the
creation of the PDM plans of numerous Indian reservations.

Some tribes may maintain geographic information system (GIS) data or Global 2 - : = L.
Positioning System (GPS) data that can be input into HAZUS-MH, including building _

inventories or essential facilities data. Other, more detailed information that will help in ~ Quick Facts

the analysis includes a review of hazardous material (HAZMAT) facilities and high- Sector:

potential-loss facilities. The research may also include soil analysis, ground maotion, Public

liquefaction susceptibility, landslide susceptibility, landslide hazards, and dam- Cost:

inundation maps. If GIS or GPS data is not available, collecting this data is imperative  smnount Not Available

for an accurate risk analysis. . - .
Primary Activity/Project:

Determining cost-effective mitigation strategies for an Indian reservation always leads ~ HAZUS-MH

to an examination of the relationship between the tribe and the surrounding Primary Funding:
governments. Reservations exist within the boundaries of a City or County government Pre-Disaster Mitigation (PDM)
and within the boundaries of a State government. Some tribes, therefore, maintain a

firehouse or firefighting equipment, while others rely on first responder resources within

their region.

Most Tribal casinos are open twenty-four hours a day and are ready to survive a power
outage or other disaster with powerful generators and stores of food and supplies.
Residents of disaster affected communities may flock to a Tribal casino for food and
shelter. During the PDM planning process it is useful to discuss these scenarios with all
key stakeholders to determine appropriate mitigation strategies.

A responsible PDM plan for an Indian reservation gathers essential data for and about
the reservation and examines the relationships and capabilities that exist between the
tribal government and its local-government counterpart. These governments have
similar missions: to protect their people and assets.
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HIHUG
Hawaii HAZUS Atlas

Hawaii State - To help Hawaii's disaster managers better prepare for and respond to
potentially devastating earthquakes, the Pacific Disaster Center (PDC)—in
collaboration with Hawaii State Civil Defense and the Hawaii State Earthquake
Advisory Committee (HSEAC)—has created the Hawaii HAZUS Atlas (HHA).

The PDC formally unveiled the HHA at the HSEAC-sponsored workshop, Estimated
Earthquake Losses for Hawaii County. Over 100 participants attended the event in Hilo,
including Hawaii County Mayor Harry Kim. Stakeholders from emergency management
and planning communities identified several potential applications of the HHA, ranging
from assisting emergency response operations to supporting future exercises.

The HHA is a web-based catalog of 20 “plausible” hypothetical earthquakes based on
historical events located in (and around) Maui and Hawaii Counties. The HHA contains
loss estimation data and analyses based on HAZUS scenarios. With HHA, communities
can use HAZUS results to assist in disaster planning before, during, and after a
destructive earthquake.

Prototypes have also been used recently by Hawaii State Civil Defense to support
statewide tsunami and earthquake exercises. For the tsunami exercise, the Atlas was
used to examine the damage caused by the hypothetical earthquake in Maui and
Hawaii Counties.

In case of an actual earthquake in Hawaii or Maui, emergency managers would be able
to instantly reference the HHA to assess and visualize a scenario with a similar location
and parameters. Simultaneously, HAZUS modelers at the Pacific Disaster Center
would run the HAZUS application to produce a near-real time report of the event,
including maps and tables.

The HHA application can also assist Hawaii's decision makers by displaying data to
support assessment of whether an earthquake’s damages are feared destructive
enough to merit applying for federal assistance.
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Quick Facts
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Public

Cost:

Amount Not Available
Primary Activity/Project:
HAZUS-MH

Primary Funding:

State sources



Louisiana State University
Using HAZUS to Study a Flood-Prone State

The State of Louisiana - In the wake of Hurricanes Katrina and Rita, much HAZUS

work was being done in the CADGIS lab, on the campus of Louisiana State University. State-wide,
In particular, a graduate student named Michelle Barnett produced many significant Louisiana
studies that took advantage of HAZUS methodology to create flooding scenarios. Her

subject was the flood-prone parishes located all along the Louisiana Gulf Coast. FLOODING

Three of the studies of the Louisiana Gulf Coast conducted by Michelle Barnett focused
on the lower Amite River Valley, the Calcasieu River Basin, and St. Mary Parish,
respectively.

« Lower Amite River Valley - The scope of this study was to determine the flooding
scenarios for 20-, 50-, and 100-year floods of the Amite River, which runs southeast of
Louisiana’s State Capital, Baton Rouge. The study also estimated potential losses likely

to result from each of the three projected events.

« Calcasieu River Basin - A study similar to the one performed at the lower Amite River Quick Facts

Valley was conducted at the Calcasieu River Basin, within Calcasieu Parish (which was SeCtC_’“

struck particularly hard by Hurricane Rita). The study was eventually presented to local Public

municipal authorities. Cost:

Amount Not Available
Primary Activity/Project:

« St. Mary Parish - St. Mary Parish officials requested that this study be conducted
HAZUS-MH

because of the area’s considerable coastal vulnerability. Part of the study involved
accurately defining the coastline according to the type of land and erosion protection Primary Funding:
present. The shoreline was divided into transects based on FEMA'’s Flood Insurance Academic
Study (FIS) for St. Mary Parish. These transects differ in still-water elevation levels

(SWEs) and studies were developed for both maximum and minimum SWEs.

Michelle Barnett contends that HAZUS-MH methodology can also prove useful for the
energy and conservation sectors, as she argued in a paper she co-authored, titled The
Economic Value of Coastal Preservation and Restoration on Critical Energy
Infrastructure. That paper was presented in Feb. 2007 at the 30th International
Conference of the International Association for Energy Economics in Wellington, New
Zealand. After that time, HAZUS research was being conducted to consider the coast
of St. Mary Parish as if it were hypothetically erosion-protected.

As for Michelle Barnett, in addition to her work at the Center for Energy Studies, she
also heads her own enterprise. She realizes that she’s an early adopter of HAZUS
methodology, but has found opportunities for her company to take advantage of it,
nonetheless.
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NVHUG - Loss-Estimation Modeling
of Earthquake Scenarios

The State of Nevada - With the support of the Nevada Division of Emergency

Management the Nevada Bureau of Mines and Geology (NBMG) conducted a project State-wide,

to model the potential earthquake loss in each county in the state of Nevada using Nevada
HAZUS-MH. Potential earthquake faults that are located near each County seat where

selected as the basis for each County HAZUS-MH model. EARTH QUAHE

One of the first pieces of information needed in disaster planning, preparedness, and
response is a general estimate of potential damage and costs of an event, such as an
earthquake. Nevada has a relatively high level of earthquake hazard, but that hazard is
not evenly distributed throughout the state.

Another relevant factor is that the characteristics of the population, infrastructure, and
societal resources vary dramatically across the state. The probability of at least one
magnitude 6 or greater event in the next fifty years is between 34 and 98%. The
probability of at least one magnitude 7 or greater event in the next fifty years is

between 4 and 50%. e
— e

Earthquake hazards include intense ground shaking, ruptures of the ground, . " -:~'-"" | ]
liquefaction, landslides, and ancillary problems, such as fires and hazardous waste "k __ﬁi. ro i
spills. Understanding these facts, plus the fact that it is possible to prepare, respond, x.,:".._.'~ i
and mitigate structural and nonstructural risks motivated this project. 5 g )

? : "1,;._\\.]. -‘.
A fault that has been determined to be a likely source of an earthquake was selected - -
near each County seat. How often such an earthquake may occur, a parameter that I c
varies from thousands to tens of thousands of years, was not considered in this study. s i

In all cases it is not known when the next earthquake will occur, only that there is a high
probability of occurrence. The earthquake scenario provides decision makers with
information they need to plan for an earthquake occurrence.

All county scenarios in the report were run using the WUS shallow crustal event-
extensional attenuation function, an option within HAZUS-MH that is applicable in
Nevada. Earthquakes considered in the study ranged in magnitude from 6.5 to 7.5, the
general range of historical damaging earthquakes in Nevada.

Possible economic losses ranged from about $280,000 in Goldfield to $8.8 billion in z ; ;
Las Vegas. These are only crude, order-of-magnitude estimates. That is, any given =
number may be off by a factor of as much as 10, although HAZUS runs for real

earthquakes in recent years have been within a factor of two. Quick Facts
Sector:

Significant potential economic losses, on the order of tens of millions of dollars, are Public

indicated for most communities in Nevada. Potential major building damage per event .

ranges from four buildings (in the Goldfield region) to 30,000 buildings (in the Las
Vegas area). Unfortunately, an accurate inventory of building stock is not available for
the Level 1 analysis and therefore statistical estimates were used.

Amount Not Available

Primary Activity/Project:
HAZUS-MH

The different levels of potential earthquake consequences require different levels and  Primary Funding:
types of preparedness across the state. The HAZUS visualization makes these county  State sources

seat scenarios of immediate value for the local communities and for state contingency

planning.
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ORHUG - Geologic Hazards
Future Earthquake Damage/Loss Estimates

The State of Oregon - In an effort to become more resilient from natural hazards,
communities in Oregon have begun a large-scale endeavor aimed at pre-disaster
mitigation. Part of the success of this endeavor is due to the Partners for Disaster
Resistance & Resilience: Oregon Showcase Initiative (or the Partnership). The
Partnership provides a collaborative, cost-effective approach to bring together EARTH QUAHE
resources — both human and financial — to enhance disaster mitigation and
preparedness statewide.

Multiple Counties,
Oregon

Oregon Department of Geology and Mineral Studies (DOGAMI) partnered with Oregon
Emergency Management (OEM) and the Oregon Natural Hazards Workgroup (ONHW)
at the University of Oregon to assist local communities with their Pre-Disaster Mitigation
plans. As of April 2006, 18 of Oregon’s 36 counties have FEMA-approved natural
hazard mitigation plans.

The goal of the DOGAMI-ONHW-OEM partnership is to assist all remaining counties in
the state to develop plans utilizing this approach by 2010 . In order to assist these six
counties in the development of their natural hazards mitigation plans, DOGAMI
identified the primary geologic hazards, developed countywide earthquake and
landslide hazard maps for each county, performed future earthquake damage and loss
estimates, and performed overall project management.

The 2004-2005 Mid/Southern Willamette Valley project focused on enabling local
communities to develop mitigation plans by increasing local capacity through a series of
workshops, communication and outreach, and plan development and research support.
The project communities included Yambhill, Marion, Polk, Benton, Linn, and

Lane Counties and the City of Albany (herein know as the “Mid/Southern Willamette
Valley” communities).

DOGAMI took the lead on developing earthquake risk-assessment components for
each of the participating ORHUG Geologic Hazards and Future Earthquake Damage
Estimates communities. They utilized FEMA’'s HAZUS-MH loss-estimation software to
model two earthquake scenarios including local Crustal and Cascadia Subduction
events.

With an improved HAZUS-MH study region, damage and loss estimates for two
earthquake scenarios were modeled—resulting in expected total building damage on
the order of $11.7 billion for a Cascadia Subduction Zone event. The outputs of the
scenarios were used by the communities to develop action items at reducing the risks

posed by earthquakes. Quick Facts
Sector:
DOGAMI has also spearheaded the development and passing of four new seismic bills public
in the State Legislature. The laws allow schools and communities to become better c
ost:

prepared for future earthquakes by providing long term, stable state funding to help the

highest-risk schools and emergency facilities to conduct seismic rehabilitation. Amount Not Available

Primary Activity/Project:
The hazard maps and damage and loss estimates developed in this study can serve as HAZUS-MH
a starting point for identifying problem areas that should be further evaluated through

Lty - Primary Funding:
general highlight of areas of higher and lower concern.

State sources
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Wisconsin Emergency Management
HAZUS Used to Evaluate Flood Risk/Losses

The State of Wisconsin - In 2005, the agency charged with helping safeguard the
State of Wisconsin against the impacts of all types of disasters initiated a significant
undertaking: to conduct a 100-year flood risk-and-loss estimate that could apply to the

State-wide,
Wisconsin

entire state. While still engaged in that ambitious project, Wisconsin Emergency
Management (WEM) has also been preparing for the launch of a second statewide
assessment, one that will utilize the powerful processing abilities of HAZUS-MH
methodology.

A comprehensive study of flood risks and losses can prove particularly useful in a state
such as Wisconsin. Wisconsin features a varied topography that ranges from lowlands
to highlands, and is bordered by Lakes Superior and Michigan. When rainfall or
snowmelt exceeds normal levels, the State can suddenly find itself facing a flood threat
of huge proportions—underscoring the pressing need for analytical research and

FLOODING

predictive models.

_ ) o Quick Facts
Under requirements of the Disaster Mitigation Act of 2000 (DMA 2000), states and local
jurisdictions must now calculate the amount of risk present and estimate the potential Seth_’r:
damage that could occur during a flood event, in order to retain eligibility for mitigation Public
funds. However, quantifying the magnitude of flood threat has previously proven Cost:
difficult, due to the highly subjective nature of calculating risk and loss. Amount Not Available
Primary Activity/Project:

Wisconsin Emergency Management (WEM) first became aware of HAZUS-MH inthe  yazus-mH
mid-90s, back when the program was specifically being used to calculate damage
estimates about losses from earthquakes. In 2002, after learning about the HAZUS
flood model, the agency sent one of its planners to the Emergency Management
Institute (EMI) to receive training about the program. At that time, WEM utilized HAZUS
software in order to analyze a limited selection of counties and watersheds.

State sources

The possible applications and utility of HAZUS-MH were so varied and intriguing that in
2006, WEM, in conjunction with FEMA Region V, sponsored a training seminar for
potential HAZUS-MH users located in the Midwest. The training culminated in the
students performing a HAZUS-MH flood run for the jurisdiction of their choice.

After sending another planner to EMI to receive HAZUS-MH Advanced Flood training,
WEM began its statewide 100-year flood risk-and-loss estimate. About one-fourth of the
state’s 72 counties have been analyzed using HAZUS-MH, and planners report
successful results, while working with HAZUS software developers to identify ways to
bolster the program’s functionality.

While continuing to work on the 100-Year Flood-Risk Assessment, WEM has requested
funding from FEMA's Pre-Disaster Mitigation (PDM) program so it can contract with the
University of Wisconsin and the POLIS Center to complete a Level 1.5 HAZUS-MH
flood-risk assessment for the entire state. The goal of this second assessment is to
incorporate local data in order to create more accurate estimates. The results from both
studies will be compared and used in developing future strategies, including those
outlined in the Wisconsin State Hazard Mitigation Plan.
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FLOODPLAIN MANAGEMENT
A JOB TO BE TAKEN SERIOUSLY

Bee County, TX - When Dennis DeWitt assumed the role of floodplain administrator for

Bee County, he had no idea what duties were attached to the position. He had not Bee County,
been on the job a year when he faced a rude awakening. There was a flood and his Texas
response to local residents affected by it was lacking. i

FLOODING

Immediately following a flood in 2000, he received a call from a representative of the
Governor’s Division of Emergency Management. DeWitt identified himself, as floodplain
manager, with much confidence. When questioned regarding the issuance of permits to
residents in the process of re-building his response was, “I don’t know what you are
talking about.” At that moment he knew he had to become a fast learner.

DeWitt learned that floodplain management involves both corrective and preventative
measures for reducing flood damage. He researched information on zoning
requirements, building codes, and special-purpose floodplain ordinances. He
familiarized himself with the role of the National Flood Insurance Program (NFIP) and
its floodplain management requirements. He could discuss the Increase Cost of
Compliance (ICC) and the Community Assistance Program (CAP) relative to the NFIP.

DeWitt revisited his role. He drafted a series of forms, flyers, and letters. “When we
started having problems with flooding | went to the newspaper with this form, which is
printed on water-resistant paper. It specifically tells residents what they need to do in a
flood event and who they need to contact,” De Witt said. The form is given to residents
or left on their door.

Another form, the Development Permit Application, has to be completed for any
structure being repaired, renovated or improved, if the cost equals or exceeds 50
percent or more of the value of the structure. It is also required for new construction. A
multi-purpose form, each resident must list an emergency contact number and become
familiar with the floodplain management information, which is included in the form.
Flood map number, flood zone, and map date are listed.

Following an on-site visit, a Damage Determination letter is issued to residents affected
by a flood. In it, Dewitt lists the percent of structural damage, base flood elevation for
the location of the property, an estimated level of the present elevation of the home,
zoning, map number, and re-building requirements. A statement regarding NFIP and
ICC is also included.

Area residents and newcomers are encouraged to visit with DeWitt. He invites them

into the map room and educates them on the location of their property, the base flood
elevation (BFE), and discusses flood prevention measures. “I want them to know what
they are getting themselves into. | don't try to tell them not to build or re-build in that Quick Facts
location.”

Sector:

Trying times characterized the first six months of his new program. He was confronted Public

with resistance from some of the local residents who did not welcome change. DeWitt ~ Cost:

acquainted them with the guidelines and followed up on compliance. As a result of his ~ Amount Not Available

perseverance, his floodplain management strategy has proven effective. Primary Activity/Project:
Education/Outreach/Public Awareness
Primary Funding:
Local Sources
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Doing the Right Thing
in Clifton, Texas

Bosque County, TX — Flood waters repeatedly inundated a small community causing
extensive damage. In 1991, a record flood devastated the small town of Clifton, Texas.
Some homes were totally destroyed and others required major renovation. The city
sought measures to minimize the effects of future flooding by initiating buyouts as a
mitigation practice.

In south central Bosque County, the town of Clifton is part of the hill country of Central
Texas. With a population of approximately 3,500, the town supports light-industrial and
agricultural-based employment. It is also a nesting place for the Bosque River.

“Flooding is no stranger to Clifton. | have seen that annually,” said Jimmy Burch,
director of Public Works. “Recent flooding created an island around our old armory.”
About the 2007 flood, he added, “Water was 12-18 inches deep. The little bridge was
under water. Flood waters got up to the houses. If we had had 4-6 more inches we may
have had a repeat of 1991.”

The Acquisition Project was initiated in August 1993 and completed in May 1995 at a
cost of $226,252. Clifton received an $113,126 grant from the Federal Emergency

Management Agency (FEMA) through its Hazard Mitigation Grant Program (HMGP).
The funds were administered by the Governor’s Division of Emergency Management

Agency. The project acquired 18 private real properties (structure and land) and 13 lots.

The HMGP paid 50 percent of the cost. On December 3, 1993, the President signed
the Hazard Mitigation and Relocation Act of 1993, which significantly increased funding
available for hazard mitigation grants under section 404 of the Stafford Act. Presently,
HMGP pays 75 percent on approved projects that will prevent or reduce damage from
storms and other natural hazards. These grants are made available for both public and
private projects.

Property acquired with HMGP funds must be converted into open space and may not
be built on in the future. The purpose is to remove people and their homes from harm’s
way. Participation in acquisition projects is voluntary. Some choose not to participate
because of sentimental attachment to their homes, while others welcome the
opportunity.

The project created green space and a park. “We have tried to create parks in all of the
acquired properties.The children are taking advantage of the green space for soccer
games,” said Burch.
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Quick Facts

Year:

1991

Sector:
Public/Private Partnership

Cost:

$226,252.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Earthquake Loss Estimation Study
for the New York City Area

Manhattan, NY - A preliminary forecast of the type of losses that the New York City
area could suffer after an earthquake is the subject of this study funded by FEMA
Region Il and coordinated by the Multi-Disciplinary Center for Earthquake Engineering
Research. The initial stages of this study involved fact-finding and assessment, with the
development of preliminary soil maps and building inventories.

Rl

This study describes the scale and extent of damage and disruption that may result
from potential earthquakes in Manhattan. In assessing the risks involved, this research
has made a significant contribution toward improving our understanding of seismic
hazards in Manhattan by forecasting potential losses so that strategies may be formed
to reduce their impacts.

The primary objective of this study is to develop and implement a comprehensive risk
and loss characterization for Manhattan in the event of an earthquake. This resulted in
a complete building inventory of every structure in Manhattan was assembled from a
variety of sources. Combined with a detailed geotechnical soil characterization of
Manhattan, this building inventory has been used to model scenario earthquakes in
HAZUS.

When viewed in context with additional information about regional demographics and
seismic hazards, the model serves as a tool to identify the areas, structures and
systems with highest risk and to quantify and ultimately reduce those risks.

Deterministic and probabilistic earthquake scenarios were modeled and simulated in
Manhattan, which provided intensities of ground shaking, dollar losses associated with
capital (the building inventory) and subsequent income losses.

This study is unique, because it is currently one of the most detailed and site-specific
applications of HAZUS or any other earthquake loss estimation.
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Quick Facts

Sector:

Public

Cost:

Amount Not Available

Primary Activity/Project:

HAZUS-MH

Primary Funding:

Other FEMA funds/ US Department of
Homeland Security
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HAZUS-MH Used for Risk Assessment
and Hurricane Preparation

Rl

Harris County, TX - Harris County, Texas is the latest in a growing number of urban
counties that has used HAZUS-MH for risk assessment and preparedness planning. In
2005, the county enlisted the support of a FEMA-authorized HAZUS vendor for flood
and hurricane models to assess the risk to flood and hurricane hazards.

Harris County was in a unique position to initiate a Risk Assessment Program using
HAZUS-MH in 2005. The Tropical Storm Alison Recovery Project (TSARP) provided up
-to-date hydrologic and hydraulic data and new mapping tools. In addition, the County’s
unique relationship with the U.S. Army Corps of Engineers provided extensive
economic and risk-assessment data from multiple completed and ongoing federal flood-
reduction projects.

In Phase | of the Harris County Risk Assessment Project, a basic HAZUS-MH Level-1
analysis using the Hurricane Wind and Flood modules was run for the entire county to
familiarize personnel with the program and provide a useful product that could be
immediately used. In order to evaluate the program for a Level-2 analysis, a pilot
watershed was selected and HAZUS-MH was populated with high-quality data specific
to the watershed.

On September 21, 2005, the Harris County Office of Emergency Management (OEM)
tasked the FEMA-authorized vendor to provide technical support in estimating potential
losses from Hurricane Rita, using HAZUS-MH.

The hurricane approached on an erratic path, first threatening landfall far to the west,
then changing course so that its track was closer to Harris County. Local government
officials activated emergency preparedness protocols. By Wednesday, September 21,
2005, predictions placed Galveston and Houston directly in the path of the hurricane.

Harris County was spared a direct hit from Hurricane Rita. The storm did, however, give
county personnel the opportunity to test their hurricane preparedness protocols and to
evaluate planning and implementation of emergency response activities. The FEMA-
authorized HAZUS vendor assisted the Harris County Office of Emergency
Management (OEM) in applying HAZUS-MH predictive tools to the event.

Several conclusions can be drawn from the analyses performed during the Harris
County Risk Assessment Program, including the HAZUS-MH software package can be
successfully applied to a large urban county; a Level-2 analysis using local data to
supplement the default national data does improve the results of the analysis; near real
-time reporting of hurricane events is possible with the HAZUS-MH hurricane module
by using NWS advisory bulletins; HAZUS-MH provided much greater detail regarding
wind speed distribution throughout the County than was available through the normal
news and information services.
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Quick Facts

Sector:

Public

Cost:

Amount Not Available

Primary Activity/Project:

HAZUS-MH

Primary Funding:

Other FEMA funds/ US Department of
Homeland Security
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ICC FUNDS AID ELEVATION PROJECT
near the Aransas River

Bee County, TX - In 1996, Jason and Alice Dickenson purchased an old, 1,800 square
-foot wood-frame home in the unincorporated town of Skidmore, Texas. They were
unaware of the zoning, building restrictions, community ordinances, and the need for
homeowners insurance.

On Aug. 30, 2001 the Aransas River topped its banks and more than four feet of water
poured into their home. “We could tell that the water was rising. We grabbed whatever
we could and got out of harm’s way. The water just seem to pick everything up and set
it down some place else,” Alice said.

Their home was insured for the amount of the mortgage. The Dickenson'’s learned that
they lived in a community participating in the National Flood Insurance Program (NFIP).
NFIP makes available flood insurance and requires communities adopt a minimum
local floodplain management ordinance that regulates new and substantially improved
development in identified flood hazard areas.

In addition to building coverage, NFIP policyholders with substantially damaged homes
(cost of repair more than 50 percent of its pre-flood value) are eligible for Increased
Cost of Compliance (ICC) benefits. ICC coverage provides up to $30,000 to elevate,
demolish, or relocate the home, protecting it from future flood damage. The coverage is
included under all regular NFIP policies issued or renewed after June 1, 1997. To their
surprise, they were covered.

The Dickenson’s decided to rebuild in the same location and vowed they would be
ready for the next flood. They met with the county’s floodplain manager, who gave
them sound advice: elevate. The base flood elevation in their community is 123.5 feet
above sea level. They decided to build a Jim Walter “Lakeside” Home on pilings.

“Building codes specifically said that we had to build above the floodplain if we wanted
to stay out here,” stated Mrs. Dickenson. “The pilings are 15 feet tall. Jim Walter
normally quotes 6 feet. We used our ICC funds to defray the cost of the elevation. We
wanted to stay within the guidelines.”

On June 18, 2007 the Aransas River again crested, spilling on to their property. The
Dickenson’s watched as it slowly crept on the lawn, but knew there wasn't a need to
panic. Their new home sitting on pilings gave them a feeling of security.
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Bee County,
Texas

FLOODING

Quick Facts

Year:
2001

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Elevation, Structural

Primary Funding:

National Flood Insurance Program (NFIP)



Federal Grant Helps Massachusetts

Weather Storms P 2>
Scituate, MA - Jericho Road follows the coastline of Scituate Harbor with several
residences and a salt water marsh on the side of the road opposite the harbor-front
land. High-storm tides and intense coastal storm surges frequently left yards,
driveways, and garages flooded with water.

Plymouth County,
Massachusetts

WINTER STORM

Completed in 2007, the Jericho Road Drainage Project in Scituate was funded primarily
by a grant awarded through the Department of Homeland Security’s Federal
Emergency Management Agency (FEMA) Hazard Mitigation Grants Program (HMGP).

The work at Jericho Road was a result of the 2001 winter storm season. The
Commonwealth of Massachusetts had been awarded $1.5 million for mitigation grants
following severe storms in March 2001, and the Jericho Road Drainage Project was a
sub-grant. The Massachusetts Emergency Management Agency (MEMA) co-
administered the Commonwealth’s grant program along with the Massachusetts
Department of Conservation and Recreation.

Scott C. MacLeod, MEMA mitigation grants manager, recalled that more than 40
communities submitted project applications following the March 2001 storms. Of the
applications, 16 hazard mitigation projects were approved. They included drainage and
storm water management improvements, culvert upgrades, and hazard mitigation
planning projects.

To improve the drainage system under Jericho Road, a 12-inch pipe was replaced with
an upgraded 42-inch pipe. The pipe now drains into two 30-inch concrete pipes before
passing through the self-regulating tide gate at the outfall to Scituate Harbor.

Throughout the project’s development, the town worked very closely with the
Massachusetts Department of Environmental Protection, the Office of Coastal Zone
Management, the Environmental Protection Agency, and the Army Corps of Engineers
to obtain the permits necessary to carry out the project.

FEMA provides extensive hazard mitigation expertise for every disaster, funding
specific public mitigation projects and providing hazard mitigation grants to states
following federally-declared disasters. Since 2001, Massachusetts has received two
additional hazard mitigation grants as a result of federally declared flooding disasters in
October 2005 and May 2006.

Quick Facts
From the April 2007 storm, flooding resulted in federal disaster declarations for all six Sector-
New England states, including Massachusetts. MEMA officials are currently developing o ,piic
HMGP grant briefings in eligible communities in order to give those communities the

opportunity to identify and seek funding for appropriate projects. Cost:

Amount Not Available

Primary Activity/Project:
Flood Control

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Winchester Culvert Upgrades
Prevent Flooding

Winchester, MA - Major storm events repeatedly overwhelmed the culverts at
Sylvester Avenue and at Canal Street in Winchester, Massachusetts. Finally, a 2001
storm brought substantial damage, which led to a hazard mitigation project for the
Town of Winchester.

A March 2001 storm first brought snow and then rain to Winchester. In this storm, the
slush developed into a mass which clogged Horn Pond Brook. A large mass of the
slush broke loose and as it moved down stream, it gathered debris, limbs and acted as
a massive destructive force.

When the water reached the Sylvester Avenue culvert, the force cracked the sidewalls,
washed out the area embankments, and damaged the surrounding pavement. The
Canal Street culvert was also negatively affected in similar ways. In addition, the
flooding significantly impacted 14 neighborhood homes and a nearby school.

The Town of Winchester took immediate protective measures by installing Jersey
Barriers to block the pedestrian walkway across the culverts. Concrete blocks were
also placed along the eroded embankments as a short-term action to prevent continued
erosion.

The proposed fix long-term was to enlarge the culvert capacity by 20 percent. New
headwalls were also to be installed at the entrances and exits of the culverts to prevent
erosion and scour. Construction would involve demolition of existing structures, casting
new footings and then the installation of new culvert boxes.

With funding from FEMA'’s Hazard Mitigation Grant Program (HMGP), a $230,018 grant
was awarded. This hazard mitigation project for the Town of Winchester was completed
in 2005.

A recent storm tested the new structures and the results were good.

Photos by Rebecca Poynter
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Middlesex County,
Massachusetts

FLOODING

Quick Facts

Sector:

Public

Cost:

Amount Not Available

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



City Uses HMGP
to Restore Park

Montague, MI - Thanks to HMGP funds, the site of an old factory in a once neglected

part of the small Michigan city of Montague was razed with intentions to create a park in

its place. The structure, known as the Chimont building, was built in 1910 and later
used for World War Il related manufacturing activities.

The property is located next to the Buttermilk Creek just before the creek enters a 48-
inch, 800-foot-long culvert that runs beneath the City of Montague’s central business
district and continues on to enter the White River. The land sits approximately 10 feet
lower than the surrounding parcels and during extremely heavy rain, the creek
overwhelms the culvert, flooding the site.

This old Chimont building had become undesirable for manufacturing use and in
addition to becoming an eyesore in the city’s central business district, it was also a
safety concern. HMGP has allowed the City of Montague to raze the structure from the
flood zone and restore the site to much desired open space, which the city will
eventually restore to a public park.

While there had been various previous ideas to redevelop the structure/property, they
were adversely affected by the potential for flooding.

In the end, thanks to the HMGP, the land was cleared and the plan to turn the area into
a park can be realized. Infrastructure improvements include a small parking area,
walking trails, and play ground equipment. The park will also be designed to
accommodate a skating rink and sliding hill in the winter.

FEMA and the City of Montague were able to show that restoring the property to a park
would be the best use for the land and would eliminate future property loss due to
flooding. Thanks to cooperation and the HMGP, the project was completed in a timely,
cost-efficient manner that has greatly benefited the city and its residents.
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Muskegon County,
Michigan

FLOODING

Quick Facts

Sector:
Public

Cost:

$335,109.00 (Actual)

Primary Activity/Project:

Acquisition/Buyouts

Primary Funding:
Hazard Mitigation Grant Program (HMGP)



HMGP Provides Safer Roadway
and More Reliable Roadway

The State of Michigan - A 1,320 foot stretch of M-35 was recently restructured using

funds from FEMA’s Hazard Mitigation Grant Program (HMGP). The roadway had a State-wide,
history of flooding, which caused hassles for drivers and cost the state thousands of Michigan
dollars. "

FLOODING

The project was a two-fold improvement of the stretch of road. First, two 24-foot
culverts were replaced with 36-foot and 48-foot culverts. This allowed necessary
drainage between the wetlands dissected by the M-35 roadway.

The second phase consisted of an aggregate grade lift that was placed on the existing
road surface to allow sufficient drainage to stop the continued erosion during high run-
off periods. The roadway was then repaved to allow acceptable traffic conditions for the
traveling public. Now the run during peak events no longer saturates the sub-base and
degrades the structural integrity of the roadway.

Less flooding, along with faster drainage when flooding does occur, means safer travel
conditions for the thousands who traverse the road. The repetitive roadwork that was
previously required was also drastically reduced. With an estimated benefit of over
$600,000 during the project’'s 20-year expected use, the Michigan Department of
Transportation will save $30,000 annually.

Thanks to the cooperation of FEMA, Marquette County and the Michigan Department
of Transportation, the HMGP was used to make M-35 not only more cost-effective, but
also, more importantly, a safer road.

Quick Facts

Sector:
Public

Cost:
$205,980.00 (Actual)

Primary Activity/Project:
Flood-proofing

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Homes Saved From Flooding
HMGP Used to Purchase Homes

Livingston County, Ml - The six Mobile homes that sit on a small peninsula near the
Hi-Land Lake and the Portage River were purchased through the Hazard Mitigation
Program Grant (HMPG) in order to eliminate the emotional and financial hardships that
would afflict the homes’ residents following potential floods.

Granted $524,475, the Livingston County Drain Commission acquired six residential
structures in the Portage River floodplain. The mobile homes are located in Putnam
Township just downstream of the Hi-Land Lake Outlet Dam, which is listed under the
National Dam Inventory as a high-hazard dam. The area has a history of Dam flooding,
including massive floods in 1982 and again in 2000.

When the floods occurred, most of the damage to the homes would result due to sewer
backups caused by short-term power failure at pumping stations and the capacity of the
storm water collection system being exceeded. As a result, raw sewage would back up
in the homes creating serious public health and safety concerns and causing property
loss. Thanks to the HMGP and the purchase of the properties the mobile homes were
removed, and the sewer system was secured to prevent future backups of sewage into
neighboring homes and waterways.

The effectiveness of the project was realized just months after its completion when the
Hi-Land Lake Outlet Dam flooded, and the already-purchased homes were severely
damaged.

Thanks to the HMGP, State, County and FEMA cooperation, the potential hardships
caused by this recent flood were avoided and will continue to be avoided in years to
come.
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Livingston County,
Michigan

DAM/LEVEE BREAK

Quick Facts

Sector:
Public/Private Partnership

Cost:

$584,887.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Overpass Culvert Replacement
Results in Safer Road

Charlevoix County, MI - With over 2,700 vehicles using it daily, Thumb Lake Road is
the second busiest road in Charlevoix County. Formerly the road’s overpass of the
Boyne River was a sight of continual flooding due to inadequate culverts and pour
drainage atop the road, but it was restructured to ensure safer travel and eliminate
repetitive repairs. Funds were allocated through the Hazard Mitigation Grant Program
(HMGP) to rebuild the structure and reduce future risk.

The project consisted of several mitigation techniques on the overpass. The main target
was replacing two 48-inch culverts. The culverts had inadequate capacity to
accommodate storm-water flow during significant precipitation events. The project
replaced the twin pipe culverts with a 22-foot-wide concrete box culvert. Concrete
headwalls were also installed and stream bank stabilization measures, such as rip-rap,
were taken.

The reduction of water over topping the bridge was a particularly important problem,
with damages of $10,000 per event being prevented in the future. Problems with the
hydraulics of the water flowing under the roadway, which resulted in debris back-ups,
were also resolved with the new, larger culvert.

Thanks to cooperation between FEMA and the Charlevoix County Road Commission,
the mitigation of the Thumb Lake Road crossing will result in flood damage prevention
ranging between 95 and 100 percent. This means less expense for the county and a
safer road for motorists to drive on.
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State-wide,
Michigan

FLOODING

Quick Facts

Sector:
Public

Cost:

$280,000.00 (Actual)

Primary Activity/Project:

Flood-proofing

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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County, Residents Partner with FEMA
to Secure Waterway

Oakland, MI - Thanks to a two phased grant Bloomfield Township applied for through
FEMA's Hazard Mitigation Grant Program (HMGP), the Franklin branch stream bank is Oakland County,
a highlight of the community rather than a safety concern. Michigan

The Rogue River in Southeast Michigan is responsible for draining over 438 square FLOODING
miles of the most heavily populated areas of the region. When one of its four main river
branches, the Franklin branch, began to show signs of serious deterioration and
erosion, businesses and residents near the river were threatened. Bloomfield Township
applied for the two phased grant to study hydraulics and repair the stream bank.

The Franklin Stream Bank Stabilization Project focused on four areas of stream bank
erosion along a one-mile stretch of the Branch. Each site was ranked a priority based
on the threat to infrastructure.

This project focused on the use of innovative engineering alternatives that included
brush mattresses, live staking, fascines, pools and riffles, and vegetated geocell
retaining walls. The 100-year floodplain elevation was not increased at any of the
project sites. In addition, this project included an extensive reforestation phase. Among
all four sites, a total of 911 new trees were planted.

At the onset of the project, a significant amount of effort was taken to ensure that
resident concerns where addressed during the design of the project. The engineering
innovation and cooperation of all stakeholders involved in the project is witness to the
importance and success of the Franklin and 14 Mile Road Project.

Tthe stream bank was stabilized and the safety of the buildings and residents in
Bloomfield County has been insured in a cost-efficient, community-friendly manner.

Quick Facts

Year:

2000

Sector:
Public

Cost:
$2,143,512.00 (Estimated)

Primary Activity/Project:
Flood-proofing

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Living on the River
and Loving It

Weatherford, TX - Larry and Jenanne Thompson have returned home following
several flooding events to find their home virtually unscathed by the creeping waters of
the Brazos River. Past experience with flooding guided them in the right direction with
regard to the building process.

The 1,670 square foot, wood frame hosue they call home is elevated 12 feet, one inch
above the original slab-on-grade foundation and rests on an open wooden column
system. The cost of the project was estimated at $70,000. It was secured through
homeowner financing.

On June 18, 2007 water from the Brazos River crept upon the land of Horseshoe Bend.

According to the local floodplain of their Weatherford home administrator, the flood
gauge was documented at 27.5 feet, approximately 2.5 feet over flood stage.

After the water receded, the Thompson’s returned home to assess the damage. Debris
from the river had once more been swept into the area beneath their home. The living
area, on the other hand, was high and dry.

At the house next door, a small wood frame house resting on cinder blocks, more than
four feet of water had flooded the home. The neighbor was a hewcomer to the
community.
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Parker County,
Texas

FLOODING

Quick Facts

Sector:

Private

Cost:

$70,000.00 (Estimated)
Primary Activity/Project:
Elevation, Structural
Primary Funding:
Homeowner



) FEMA

The Planning Advantage
Flood Mitigation

Middlesex, MA — Federal requirements since 2000 have called for local jurisdictions to
have multi-hazard mitigation plans in place to be eligible for FEMA project grants. At
the local level, developing a hazard mitigation plan can not only meet the requirement,

Middlesex County,
Massachusetts

but it can also be advantageous to the community.
FLOODING

In Northern Middlesex County there was an additional interest in planning. Repeated
flooding situations along three rivers in the region had driven home the importance of
hazard mitigation planning.

The effects of the recent flooding and the desire to engage in solid planning led towns
in the area to take advantage of an opportunity provided by the Northern Middlesex
Council of Governments (NMCOG). The NMCOG offered to facilitate regional planning.

NMCOG efforts to develop a regional multi-hazard mitigation plan and assist member
communities in developing local annexes were funded through the Pre Disaster
Mitigation Grant Program (PDM-C). Eight towns and one city agreed to participate.

NMCOG conducted a two-tiered planning process. It first held a series of joint
workshops with all the communities and then conducted individual town meetings.

The first joint meeting focused on the risk and impact of natural disasters in the local
geographic area. The development of a hazard risk assessment became important to
the town representatives. In the next phase, the NMCOG organized individual local
teams to discuss specific challenges, suggestions and opportunities. Local teams used
their risk assessments to develop customized action items and strategies for specific
mitigation projects within each community.

Currently NMCOG is in possession of an approved regional hazard mitigation plan and
each member community has a localized plan. The immediate results are several well- Quick Facts
planned, fundable hazard mitigation projects. Mitigation projects totaling more than a

Sector:
half-million dollars have been recommended to FEMA for funding in this year’s grant Public
cycle. Cost

ost:

$52,000.00 (Estimated)

Primary Activity/Project:

Mitigation Planning/Disaster Resistant
Universities

Primary Funding:

Pre-Disaster Mitigation (PDM)
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The Town of East Haven
Has Lifted Itself Above the Grade

East Haven, CT - Both in the winter and summer months the town of East Haven
experienced flooding and East Haven'’s firefighters were constantly evacuating and
rescuing residents.

New Haven County,
Connecticut

East Haven's Cosey Beach is exposed to coastal flooding from hurricanes, nor'easters, FLOODING
and other severe storms. Inland riverine flooding originates from the Farm River.

In 1997, a community group formed an association to see what could be done for both
riverine and coastal flooding. Joe Maturo was elected Mayor and began to make
changes that would lift East Haven above the grade.

Mayor Maturo’s first step was to ask Fire Chief and Emergency Management Director
Wayne Sandford to take the lead. Sandford and Mayor Maturo began meeting with
residents to turn flooding concern and frustration into action items.

A prior grant of $250,000 from the Connecticut Department of Environmental Protection
allowed the enlargement of an area underneath a bridge over the Farm River which
had blocked water flow during river flooding. To raise awareness of the NFIP,
educational fairs were held for the public. Within two years, East Haven was retuned to
good standing in the NFIP.

East Haven was named as a Connecticut 2000 Project Impact community. Project
Impact was a Federal Emergency Management Agency (FEMA) initiative to build
disaster resistant communities. East Haven developed and implemented several
projects with Project Impact dollars.

. . . . . . uick Facts
Coastal measures implemented included evacuation route signs, installation of shutters Q

on residences as well as notification and preparedness information hand-delivered to Seth_’"
coastal homes by firefighters within hours of a hurricane warning. However, the most Public

exciting initiative was an effective and efficient notification system. A reverse 911 Cost:
system was combined with flood-river gauges installed along the Farm River. $1,000,000.00 (Estimated)
Primary Activity/Project:

East Haven’'s new rating as a Class 8 in the NFIP Community Rating System (CRS)
means property owners receive a 10% discount on their flood insurance premiums with
an average savings of $77 per policy for the 1,286 residents with flood insurance. The
total community savings for East Haven is nearly $100,000.

Warning Systems

Primary Funding:
Pre-Disaster Mitigation (PDM)

This year at FEMA'’s annual New England mitigation conference, Mayor Joe Maturo
accepted an award for East Haven from FEMA Region | and the State of Connecticut
recognizing the town'’s outstanding efforts to improve the floodplain management
program. Plans are underway for a major home elevation effort along Cosey Beach in
2008 and a final bridge enlargement will soon be under construction.
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Recovery Efforts
Retain Historic Gilbertsville

Albany, NY — With additional help from federal and state disaster agencies, the tiny
Otsego County Village of Gilbertsville is rebuilding from the June 2006 floods without
having to sacrifice one of its most historically significant features.

Otsego County,
New York

One of the prominent features of the district is a 200-foot-long manmade channel of laid FLOODING
- up, cut stone that carries the Dunderburg Brook through the center of the community.
During the severe storms of June 26 - 28, 2006 the usually placid brook roared through
the ravine, cresting several feet above it, flooding homes and businesses.

The historic retaining wall, which varies from 6 to 14 feet in height, held through the
flood but was structurally compromised. Temporary bracing has since been put in place
to stop the wall from falling further inward, but village officials found that permanent
repairs will be much more costly.

When Otsego and 18 other counties in the region were declared eligible for federal
disaster assistance last June, it triggered the Federal Emergency Management
Agency’s (FEMA) Public Assistance (PA) program. The program provides
reimbursement to government entities and certain non-profits for repair of damaged
public infrastructure.

FEMA provides 75 percent of the funding, and New York State funds the remaining 25
percent. The program is administered by the New York State Emergency Management
Office (SEMO). Additional funding is available from FEMA through its hazard mitigation
program which encourages, and pays for, preventative measures.

Restoring the wall to its original, historic state will require first removing and then
replacing the damaged sections with concrete and then re-facing the wall with laid-up
stone. In order to mitigate future damages, riprap is being placed to line the streambed
beyond the retaining wall to prevent future erosion.

Mayor Musson worked with FEMA and state officials to secure the funding to return the
wall to its original, historic state and to mitigate future damages. In late February,
Senator Charles Schumer announced FEMA had approved more than $1 million in
public assistance for the project.

Quick Facts

Sector:

Public

Cost:

$1,378,000.00 (Actual)

Primary Activity/Project:

Retrofitting, Structural

Primary Funding:

Other FEMA funds/ US Department of
Homeland Security

Page 116 of 579



Simple Fix for Village of Greene
Wastewater Treatment System

Albany, NY — The three lift pump stations located in Chenango County's village of
Greene have pumps that are about 20 to 25 feet deep in a manhole and are part of the
wastewater treatment system that was knocked off line by flooding in June 2006.

Chenango County,
New York

Before the flood, the manhole cover was on a metal collar that lifted the entry point FLOODING
about a foot above ground level. During the flood the water rose approximately three to
four feet deep at the pump locations, knocking out the motors and threatening to
compromise the entire wastewater treatment system.

Extraordinary work by village managers minimized the threats, but the village still
needed a long-term solution. In the end, another four feet of manhole collar was welded
on top of the existing manhole collars. This lifted the manhole entries roughly a foot
above the flood of record for this area.

When President Bush signed a major disaster declaration for New York State because
of the 2006 flooding, it triggered the Public Assistance (PA) Program in Chenango
County to reimburse government entities and certain non-profits for emergency
protective measures and the repair of damaged public infrastructure.

Altogether FEMA and SEMO have provided about $98,000 to repair flood-affected
parts of the village's wastewater treatment system. While the elevated collars on the lift
pump stations were small in cost, about $2,250 per collar, the dividends are huge.

Quick Facts

Sector:

Public

Cost:

$98,000.00 (Actual)

Primary Activity/Project:

Elevation, Utilities

Primary Funding:

Other FEMA funds/ US Department of
Homeland Security
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Wildfire Mitigation Tested
in Orange County, CA

Orange County, CA - On the morning of Sunday, March 11, 2007, fire erupted at
Windy Ridge along the 241 Toll Road in Orange County.

Initial response was units dispatched from the Orange County Fire Authority (OCFA),
City of Anaheim Fire Department and City of Orange Fire Department. A Unified
Incident Command was immediately established and provided coordination throughout
the response. The strong winds continued to stoke the fire and pushed it toward
Anaheim Hills and Orange, forcing the evacuation of 1,200 people. One home received
moderate roof damage. The fire was fully contained by noon on Tuesday, March 13
after burning 2,036 acres and threatening hundreds of homes.

Mitigation measures paid off handsomely for Dave Blunk and his family. Mr. Blunk built
his home three years ago and anticipated a fire “burning right up to my house.” The
concrete and steel home was built to withstand wildfire, 100 MPH winds and
earthquake.

“There is no wood in the construction of the house other than the fire treated plywood
which was used under the roof tiles,” states Mr. Blunk, “the roof tiles are fire resistant
and heavy to withstand high winds; eaves are enclosed, the vents covered with 1/8 in
mesh; dual pane windows; stamped metal connectors throughout for wind and seismic
strengthening and we overbuilt the foundation.”

In addition to all of the mitigation measures to the home, the Blunks installed a water
line and connectors compatible with standard fire hoses.

Flames from the Windy Ridge fire roared up the hill and grew to forty feet in height.
Flame links touched the house, the fire engulfed the house and moved on beyond. At
the height of the inferno, firefighters took refuge in an enclosed courtyard. Firefighters
used the Blunk’s fireline and water to augment their resources once the fire passed
over the home. There was no damage to the house and the only evidence of the fire
was scorched plants and ashes in the swimming pool. Dave Blunk estimates the
special materials added 25% to the total cost of construction, however, it was money
well spent to protect the multi-million dollar investment.

The Fire Prevention offices of both the City of Anaheim and the City of Orange have
very effective fuel modification programs. The programs are designed to control the
types, density and moisture content of plants — or fuel — in the wildland urban interface
areas. By modifying the fuel around or close to homes, a defensible space is created
which serves as a barrier for wildfire and allows space in which firefighters can work.

Training is a major component of effective fire prevention and mitigation. One of the
tools used was a reference and resource guide, “Wildland/Residential Interface Pre-
attack Information”, a field guide handbook developed specifically for responding fire
personnel. “Our ability to quickly brief firefighters responding from as far away as
Monterey was greatly enhanced by the use of this pre-attack information,” states Chief
Roger Smith, Anaheim Fire Department.

The Windy Ridge fire put the Orange County Fire Prevention programs to the test.
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Orange County,
California

WILDFIRE

Quick Facts

Year:

2007

Sector:
Public

Cost:

Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness
Primary Funding:

Local Sources



Drayton Lift Station
Relocation

Drayton, ND - Carol Gardner, a long time resident and city auditor of Drayton, ND,
fears the day she’ll awaken to find that a street or building in her city has, without
warning, fallen into the river which hugs its eastern border.

The riverbank, which winds its way along the city’s neighborhoods and the downtown
main street, is unstable due to poor soil conditions that actually cause the bank to
“slump” towards the river.

The viability of a sanitary lift station that sits near the edge of the sloping riverbank has
been of particular concern to city officials. For years now, layers of the riverbank have
fallen away, causing it to inch closer and closer to the edge of the lift station.

City officials knew their only option was to find a way to move the lift station before the
riverbank collapsed or high river levels eroded the soil to its very edge. If either of those
scenarios occurred, the city’s sanitary capabilities for a portion of the town could be
wiped out.

In 1997, when much of the upper Midwest suffered from record flooding spawned by a
brutal, blizzard-packed winter that dropped about 100 inches of snow in the Red River

Valley alone, river levels at Drayton were more than one foot above the lift station base.

City crews were able to protect the lift station that year by building a ring of sandbags
around the base. A portable pump was put inside the ring to remove seeping water.

Drayton applied for a grant through the Hazard Mitigation Grant Program (HMGP), and
the project was approved in the summer of 2000.

The city found an empty lot, just one block west of the original lift station and close to
existing underground sanitary sewer lines. The lot happened to have a high spot right
in the center, big enough to site the lift station and to keep it out of surrounding flood-
prone areas. Best of all, the property owner was willing to sell the land to the city.

The city also purchased two trailer-mounted diesel generators, which can provide
backup power for the master and the south-end lift stations during an electrical outage
or other emergency situation, such as a flood.
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Pembina County,
North Dakota

FLOODING

Quick Facts

Sector:

Public

Cost:

$289,604.00 (Actual)

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



A
£l 2 150
"

G
&

LAND 55 F EM A

Repair, Improvement
of Flood Damaged Road in Stratford

S
S

Albany, NY — Repairs to Mallet Hill Road in the Town of Stratford, Fulton County,
damaged during the June 2006 flooding were designed to a higher standard. Using the
higher standard may have made them less vulnerable to future flooding.

Thanks to a New York State and Federal Emergency Management Agency (FEMA)
policy, extra funding is provided to mitigate against future damages to public
infrastructure.

June’s torrential rains destroyed twin, 42-inch by 42-foot culverts running under the
road. This forced flood waters over the road and washed out pavement 20 feet wide, 50
feet long, and four inches deep.

President Bush signed a major disaster declaration for New York State as a result of
the 2006 flooding. The disaster declaration triggered the Public Assistance Program in
Fulton County to reimburse government entities and certain non-profits for emergency
protective measures and the repair of damaged public infrastructure.

FEMA provides 75 percent of the grant funding. The 25 percent non-federal share is
funded by the state. The New York State Emergency Management Office (SEMO)
administers the program.

A major FEMA and SEMO goal is to mitigate, where it is cost effective, when restoring
damaged infrastructure so the repaired facility is better able to withstand future disaster
damages. Extra money spent now can reduce future impacts and costs.

SEMO and FEMA have approved about $63,400 in road-repair costs. They also
approved an additional $61,600 to replace the destroyed culverts with a 154-inch-wide
by 40-feet-long box culvert with a rise of 100 inches. The bigger culvert will reduce the
chance that debris will clog the culvert should another flood occur. The total project
costs approximately $125,000, of which the federal share is approximately $94,000.
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Fulton County,
New York

FLOODING

Quick Facts

Sector:

Public

Cost:

$94,000.00 (Actual)

Primary Activity/Project:

Flood Control

Primary Funding:

Other FEMA funds/ US Department of
Homeland Security



Elevating on the Myakka -
A Tale of Two Elevations

Sarasota, FL — In July 2003 summer rains in Sarasota County once again swelled the
Myakka River beyond its bank, this time flooding 41 homes for 30 days. While many

Sarasota County,

cleaned up the muddy mess and made repairs as they had in the past, two of the Florida
homeowners sought to end the irritations and damages of frequent flooding by raising "
their houses above possible future floodwaters. FLOODING

Sarasota County wanted to help the homeowners with the cost of elevating by applying
for Flood Mitigation Assistance (FMA) grants on behalf of the homeowner. These
grants fund planning or construction projects to reduce or eliminate property damages
and flood- insurance claims. The Federal Emergency Management Agency (FEMA)
administers the grant through Florida’s Department of Community Affairs (DCA).

After extensive review, the state and FEMA hazard mitigation officials approved
Sarasota County’s application for $55,275 in reimbursable expenses. The homeowners
agreed to pay the 25-percent-matching-grant requirement and any costs above those
included in the approved application.

The estimated the total project cost is $110,000 and construction took less than six
months from start to occupancy.

The two families have drastically cut their chances of flooding since floodplain
managers for Sarasota County agree that there is less than a one-percent chance of
the Myakka flooding to 2003 levels again.

Quick Facts

Sector:
Public

Cost:
$170,000.00 (Estimated)

Primary Activity/Project:
Elevation, Structural

Primary Funding:
Hazard Mitigation Grant Program (HMGP)

Page 121 of 579



FEMA

Following the Leaders with the
Community Rating System

Port Charlotte, FL — The Community Rating System (CRS) began in 1990 as a
voluntary program administered by the National Flood Insurance Program (NFIP). Its
purpose is to promote a decrease in flood risks and an increase in flood insurance
participation. Communities enter the CRS as a Class 10 and can improve to a Class 1.
Annual flood-insurance premium rates decrease proportionately with the lower class
ratings.

To join, a community must adopt a flood control plan describing how it will manage
flooding and lessen flood risks by reducing severe repetitive loss properties,
constructing flood control measures, and establishing public outreach programs.

Reducing the likelihood that flooding will cause damage in a community translates into
tangible savings for its residents. Miami-Dade CRS Coordinator Michael Gambino
credits the county’s commitment of $1million annually to reduce the number of
repetitive-loss properties as helping its residents save $15million in flood insurance
premiums over the past ten years.

Florida’s Class-5 CRS leaders commonly include drainage among their community’s
capital-- improvement projects. They also regularly educate the public about how to
reduce flood risks.

Like other CRS leaders, gaining political support has helped North Miami maintain their
Class-5 status since 2001.

North Miami addresses its many historical, mid-1900 structures within the Special Flood
Hazard Areas through regulations and active inspections that pay close attention to
construction. Whenever improvements increase a property’s value more than 50
percent beyond current market value, the property owner must elevate the lowest floor
by three to seven feet, depending on the BFE for the area.

Sanibel Island faces the various challenges of being surrounded by water. City Planner
Kenneth Pfalzer said, “As an island, every parcel in the city is zoned as a Special Flood
Hazard Area. This means every building here is built to reduce flooding. We also
mirrored the restrictions from the Gulf side to the riverside, surrounding the island with
a V-zone, and leaving more land between the water and the buildings.”

Because of Sanibel’s flat topography, the City’s public works department also requires
intense maintenance of their surface water management system. To better maintain the
system and regulate the water levels on the street and in developed areas, the City
built a weir, or mini-dam, at the ends of the river that flows through the island.

The Class-5 communities make up three percent of all flood-insurance policies written
in the State of Florida. They agree that improving their CRS rating takes a dedicated
staff, committed local government, and citizens willing to recognize the tangible benefits
of lower flood insurance premiums, and building to reduce flood risks.
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Primary Funding:

Local Sources
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The Unconquered Seminoles:
Protecting People and Property
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Holywood, FL - In a state rocked by one powerful hurricane season after another, the

leadership of the Seminole Tribe of Florida has taken numerous steps to protect its Tribal,

members. Curt Sommerhoff, emergency manager for the tribe, said the efforts have FEMA Region IV
created a security for reservation residents that equals or exceeds measures taken by

many cities or counties throughout Florida. HURRICAN Eﬂm}pmm_

In September 2002, the Seminole Tribe adopted the Florida Building Code as the STORM

model for its own construction standards.

The building techniques implemented by the Seminoles are considered “code plus,” or
above code. They are most prominently featured in the Fort Pierce reservation
community, is comprised of 35 homes, with plans for another 35. Each house has been
built to withstand 140 mph winds using concrete and steel construction. Then, each
home was fitted with impact-resistant windows and shutters. Finally, a 15,000-watt
generator with enough power to run the entire house was installed.

The Seminoles’ mitigation efforts far exceed strong building techniques and several
critical services are available to tribe members at no cost. For example, the tribe has
secured a number of large fuel tanks with separate containers for diesel and gasoline.
The tanks are constantly maintained, keeping fuel for emergency needs accessible
—even in times of shortage.

Working closely with the South Florida Water Management District, the Seminoles keep
a close eye on Lake Okeechobee and other nearby bodies of water for signs of
possible flooding.

The tribe has its own aviation department consisting of several planes and helicopters.
The aircraft are used not only to facilitate disaster response throughout the six
reservations and to help those Seminoles who live off the reservations in Florida, but
also to assist neighboring communities. The Seminoles are actively involved in
assisting Native American tribes in other parts of the country, and will send their aircraft
to support and deliver supplies and equipment in times of need.

The Seminole Tribe has its own television station and satellite TV reception is provided
to all tribal members. Prior to a hurricane or other disaster, the station broadcasts
advisories and updates. The broadcasting department has produced a hurricane-
preparedness TV program that will air regularly during hurricane season. Quick Facts

Sector:

Currently, the tribe is working toward completing a number of programs that will help brivat
rivate

maintain its high level of preparedness. By 2007, the tribe will be compliant with the
National Incident Management System, which is a uniform structure that allows all Cost:

responders to follow the same procedures and ultimately improves communication and Amount Not Available
overall effectiveness in disaster response. In addition, the Seminoles are establishing  Primary Activity/Project:
Community Emergency Response Teams for each of their reservations, and plan to Building Codes

participate in the National Weather Service’s StormReady program by the end of 2006. Primary Funding:

Private funds
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Couple Fully Braced for Tornado

Orlando, FL - Nestled fast asleep in their beds, a senior-citizen couple was abruptly
awakened before dawn on February 2, 2007, by a NOAA weather radio alert. The alert
was followed by a call from their son in Orange City warning that a tornado had touched
down at nearby Lady Lake. The couple saw the sky light up and heard a rumbling as if
a jet was on top of them. Immediately, the tornado swept through their neighborhood. TORNADO
Nearly all the homes that blanketed the community were destroyed, and two of their
neighbors were killed. On that Friday morning, tornadoes touched down at Lake,
Seminole, Sumter, and Volusia counties in Florida with reported winds exceeding 160
mph. The storms caused extensive damage to homes, businesses, and public
infrastructure that resulted in more than 20 fatalities.

Volusia County,
Florida

Louedna Huber, 81, and her husband, Vern, 87, of DeLand lived to see destruction all
around their home and throughout the community. Fortunately, the couple was not
harmed and their house had minimal damage in the wake of the storm. Tornado winds
uplifted their garage, a detached building next to their house, slamming it into
neighboring Bear Lake almost 200 feet away. The open porch suffered little damage as
strong winds slightly shifted the support beams. The powerful winds of the rapid moving
tornadoes partly sucked out one set of windows in front of the house and flying debris
shattered one at the back of the house; all other windows held.

“We were surprised that when the whole thing was over, the house survived,” said
Louedna. “It was a terrible wind and this house withstood.”

In 1980 the couple bought a single-level burned-out home of 1960's era. For several
months they worked to attach 2" by 4" studs to the foundation and roofing with
hurricane straps; the crew then attached 1" by 8” and 1" by 6” boards horizontally and
secured them to the studs with four nails each. The couple added building paper over
the board to reduce moisture and followed with an overlay of 5/8” plywood finish to
create a rigid structure. The house is located in a retirement community surrounded
with rows of mobile homes. The Hubers and friends built their lakeside home to brace
against the hurricane-force winds that frequent the area. Vern lightly smirks that his
wife named the construction crew, “over-the-hill gang” because they were all retirees.
Louedna said she nailed the hurricane straps to the house.

The couple and their friends constructed the home with a continuous load path that
connected plywood and 1" board walls, roofing, and the foundation with hurricane ties
and straps. When the tornado hit, the anchoring system effectively held, shutting out
the roaring winds with no structural compromise to the house.

. . uick Facts
“All homes here should have a weather radio because we have a lot of storms in the Q
summer,” Louedna said. “I've told everyone about how the weather radio sounded the ~ Sector:
alert.” Private
Cost:

Amount Not Available

Primary Activity/Project:
Retrofitting, Structural

Primary Funding:
Homeowner
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PARTNERS BUILD MODELS TO
ENHANCE COMMUNITIES

Volusia County, FL -Imagine reading, writing, arithmetic, wood, dust, and hammers in
the classroom. Picture a home model built to withstand 150 mph winds. Envision

Multiple Counties,

DelLand High School students building these model houses. Think of instructors Florida
teaching students how to build more secure homes. See communities learning how to
rebuild stronger and safer because of the combined efforts of businesses and schools. SEVERE STORM

Administrators at area high schools eagerly volunteered their vocational students to
build Mitigation House Models (formerly known as the Dawg Haus)- a stronger, safer,
and complete house structure. The students are members of the DeLand High School
chapter of Future Builders of America (FBA). The students earned credit points with
monetary value towards college tuition, sponsored by the Volusia Home Builders
Association. Their fourth Mitigation House Model is currently under construction.

The Federal Emergency Management Agency (FEMA) collaborated with central Florida
building merchants, suppliers, and a vocational high school to donate materials and
resources to build Mitigation House Models in the classrooms. Donors such as
Grainger Industrial Supply, Home Depot, and Simpson Strong-Tie Company, Inc. had a
common motivation for their contributions to the school. They all agreed that it is about
helping the community stay safe and that they are glad to be a part of it.

The models were built with 2" by 6” lumbers in lieu of 2” by 4”, to withstand powerful
wind uplift. They have metal hurricane ties that connect the roof, walls, and the
foundation together, reinforcing the structure. The load is then transferred from the roof,
to the wall, to the foundation. A house model structure was located at the Home Depot
Store in Port Orange along with brochures and handouts for the public.

Sharon Kircher, a territory manager for Simpson-Strong-Tie Company, Inc., said that
her company often works with FEMA. Kircher said that she attended an awards event
where the Building Official and Inspector Association recognized students at DeLand
High School for their work and gave them code books. The students were very happy.

“Our objective is to educate as many people as we can so that we are all on the same
page, knowing that there are products out there to help,” Kircher said. “Even if a house
has already been built, there are products people can use to retrofit their house.”

Building stronger and safer houses utilizing the Mitigation House Model will protect
communities and will ensure a safer future for families in the wake of severe weather

events. Quick Facts

Year:
2004

Sector:
Public/Private Partnership

Cost:
Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness

Primary Funding:
Private funds
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Affordable Housing Engineered
to 160 mph Winds

Port Charlotte, FL. — The Otero brothers survived the widespread devastation of
Hurricane Andrew in 1992 only to see similar damage when Hurricane Charley came

Multiple Counties,

through Charlotte County in the summer of 2004. Witnessing the extensive debris from Florida

homes destroyed by the hurricane, Osvaldo and Yhovanni Otero decided to put their

business and contracting skills to work to build stronger homes — ones the average HURRICGAN EﬂHﬂPIEnL
working family could afford. STORM

The Oteros knew that homes built to the 2004 Florida Building Code for only 130 mph
winds averaged in excess of $250,000 in southwest Florida. Since Hurricane Charley
made landfall with sustained winds in excess of 145 mph, the Oteros resolved to build
homes priced under $200,000 that were able to withstand 160 mph winds. The brothers
commissioned plans for the homes. They hired an engineering firm to review and certify
the designs to the higher wind loads.

Osvaldo Otero, said, “When my brother and | drove through Port Charlotte after
Hurricane Charley, we saw debris from home after home littering the streets. We
dedicated our skills and resources to make homes that hurricanes like Charley wouldn’t
pull apart and that the average working family could afford to buy.”

Osvaldo’s business background included experience in project management, operation
efficiency and commercial marketing. Yhovanni brought general contracting and
building experience to the company. These skills allowed them to find ways to reduce
construction time and thereby decrease overall building costs. The research into homes
that survived Florida’s hurricanes led to specific building designs.

“After Hurricane Andrew in 1992, we noticed concrete homes with the outside masonry
intact, but high winds removed roofs and broke windows,” Osvaldo Otero said.
“Learning from Andrew, we started with concrete structures, but added stronger
windows, doors and roofs.”

The engineer-certified plans specified fiber-reinforced concrete for the house structure
and foundation, making the outside shell stronger and better able to resist windborne
debris. Reinforced steel rods fortified the walls vertically and reinforced steel grids
bolstered the building horizontally.

The designers also engineered an option that converts the bathroom into a safe room _

based on designs from the Federal Emergency Management Agency. This room has Quick Facts
reinforced walls, a poured concrete ceiling, a hurricane-resistant door, and a hurricane  Sector:
shutter that covers a window that can double as an exit even with the shutter in place.  Public

Cost:

The Oteros have a series of design plans for different living styles: duplexes, $300,000.00 (Estimated)

condominiums, single family homes, and adjoining duplexes where family members

can enjoy their independence but share a common doorway for emergency access. Primary Activity/Project:

The homes start at $150,000, considered affordable for the average working family. Safe Rooms/Community Shelters
Primary Funding:

“Homes like these have survived many hurricanes,” Osvaldo Otero said. “When Private funds

technology exists to build to Category Five standards...builders should choose to build

that way.”
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County Action + Citizen Involvement
= Savings
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Sarasota, FL - Since the 19th century, Sarasota County residents have regularly faced

flooding caused by tropical storms, hurricanes, and heavy rains. Sarasota County,

Florida

By joining project planning with public participation, County officials decreased flooding,
moderated development, and saved residents millions of dollars in flood insurance FLOODING
premiums. Desiree Companion, the County’s Community Rating System (CRS)
Coordinator and record keeper for at-risk structures said, “Currently, one in ten
Sarasota County structures has a one-percent chance of flooding this year.”

Realizing that continued rapid development could elevate flood risk beyond existing
control measures, County planners accelerated the implementation of projects such as
berms, holding ponds, and levees. In addition, they entered Sarasota County into the
CRS, initiated educational outreach programs, highlighted ways for individuals to
protect their property, and encouraged non-participating communities to join the
National Flood Insurance Program (NFIP).

The County also upgraded its website, making floodplain management topics more
accessible to Internet users. Web users can obtain elevation certificate forms, view
information on flood-resistant construction, and link to other pertinent websites. They
can also download floodplain ordinances and Flood Insurance Rate Maps (FIRMS).

Interaction between County administration officials and the general public also extends
to map upgrades that show current flood risks. Drainage Operations Manager Kirk
Bagley met with residents to verify the accuracy of flood scenarios created by
sophisticated computer models. While talking with residents, he asked them what
happens in their neighborhoods during heavy rains.

Citizens also participate in flood prevention by adhering to building codes and
floodplain ordinances, according to Code Enforcement Officer Martin Duran.

Together, progressive floodplain management, code compliance, educational outreach,
flood insurance participation, and citizen involvement transformed Sarasota County’s
history of flooding into a testament of accomplishment.

Countywide, the number of homes severely damaged by floods has decreased and
flood insurance participation, especially in communities that participate in the CRS, has  qick Facts
increased. These actions saved County flood insurance policyholders $4 million in
premiums since 1992. Improved citizen awareness and flood-control projects have
helped the County move closer to achieving its floodplain-management goals.

Sector:
Public/Private Partnership

Cost:
Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness

Primary Funding:
Local Sources
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Drought Springs a Well
of Community Support

Sarasota, FL- In 1992, Sarasota, Manatee and Polk counties entered into their second
multi-year drought. For the first time, the Southwest Florida Water Management District
imposed mandatory water restrictions as residents reported wells could not supply
enough water for drinking and cooking. Drought remediation and water conservation
became a priority, and the University of Florida’'s Sarasota County Extension Office
offered a new educational tool with the Florida House Learning Center.

On Earth Day in 1994, the 1,557 square foot learning center opened its doors to visitors
who may have seen demonstrations of water-saving techniques for the first time. On
display were drought-resistant landscaping, low water use appliances and cisterns that
collect and reuse non-potable water for irrigation.

As technologies advanced, the learning center demonstrated dual-flush toilets, high-
powered, low-flow showerheads and water-recycling equipment. Based on national
consumption figures, the water-saving tools could reduce average daily water usage by
one third, to less than 50 gallons a day.

The learning center also advocates the benefits of cistern systems. Some visitors
installed the systems to collect rainwater for irrigation purposes or for non-consumptive
uses, such as washing clothes or flushing toilets.Along with reusing wastewater,
landscaping with water-wise products and plantings can preserve the water table.

The learning center displays numerous native plants and works closely with the
University of Florida Extension Office, so people can determine plantings that best fit
their care and watering needs. Besides demonstrating drought-resistant landscaping, or
xeriscaping, and showing visitors how to transform their lawns with turf replacements,
such as fescue grass, the center teaches visitors about decorative touches that
increase water flow into the water table rather than into the sewers or streets.

Though drought education was the initial focus of the facility, the center added a
number of displays focusing on hurricane resistance and how to react to storm threats.
As a result, visitors can examine seven different shutter types, hurricane-resistant
windows, windborne debris-resistant screens, safe rooms, Florida Building Code
roofing techniques and reinforced garage doors.

Results of public surveys show radio and television drought education efforts of the
1990s failed, but the learning center’s surveys conducted over its 12-year history show
a 35 percent improvement in drought-resistant behavior among visitors.
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Quick Facts

Sector:

Public

Cost:

$125,000.00 (Estimated)

Primary Activity/Project:
Education/Outreach/Public Awareness
Primary Funding:

Non-profit organization (NPO)
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Floating Docks Prevent Damage
to Boats During Hurricanes
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N. Fort Meyers, FL — Recreational boats moored at traditional docks have a bumpy
experience during normal weather conditions, not to mention when a hurricane hits. By
design, a traditional wooden or metal dock is stationary while the boat moves back and
forth with the water. During severe weather though, the boat can crash into the dock,
sustain severe damage, and could even be destroyed. Floating docks may solve this
costly problem.

Similar in construction to a raft, floating docks combine lightweight, buoyant materials to
create moveable platforms to which boaters can secure their valuable vessels. A
floating dock drifts with water currents, but only as allowed by its anchoring system.
The waves caused by mooring and launching of boats, for instance, move the dock
only slightly—making it very easy to board.

The design of floating docks greatly reduces the problems of traditional ones. Floating
docks are tethered in place by a post-tension or whaler cable system. The cables
attach to pilings below and allow the dock to ride up or down with the water level.
Essentially, a series of pontoons are bounded by long wooden or steel slats on either
side, and then anchored to pilings.

The U.S. Coast Guard in Fort Myers, Fla., uses a floating dock during dangerous
boating conditions.

“The Coast Guard finds the floating docks a safer bet than the fixed docks at the
beach,” said Dave O’Connor, Harbor Master at Legacy Harbour Marina.

Located 17 miles up the Caloosahatchee River, Legacy Harbour Marina has had
floating docks since its construction in 2002. There are 131 slips used by recreational
boaters. O’Connor attributes the marina’s popularity to the effectiveness of the floating
docks. They are able to withstand tidal surges and also serve as a breakwater for the
shoreline.

“Hurricanes Charley and Wilma caused only minimal damages to the floating docks,
despite the overall serious damage caused by the hurricanes,” he said.

During those storms, damage to the docks was isolated to cracked wooden slats. That
allowed the marina to remain open, with no interruption of service.

Pricing is nearly equivalent between floating and fixed docks.
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Quick Facts

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Mitigation Planning/Disaster Resistant
Universities

Primary Funding:

Local Sources



PART),

QD)
.,‘arz\%
S
LAND s€°\$

Hazard Planning Successfully Shapes
Growing Communities
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Belle Glade, FL — Florida recorded four of the top five costliest American hurricanes
of the century after Hurricanes Andrew, Charley, lvan and Wilma struck the peninsula.
Over the years the state took action to better protect its residents and establish
innovative programs to help communities and businesses reduce their risk of damage
during future disasters. The programs included the development of an enhanced,
unified, statewide building code and an emphasis on integrating community
development and disaster plans on the local level to elevate the priority of disaster
resistance measures in the planning and budgeting process.

The state offered statewide workshops to show how effective hazard planning at the
local level can reduce a community’s vulnerability. Florida’s four planning mechanisms
address reducing hazard vulnerability: The Comprehensive Plan, The Local Mitigation
Strategy (LMS), The Post-Disaster Redevelopment Plan and the Comprehensive
Emergency Management Plan. Blending these plans encourages communities to make
the right choices as they develop policies, ordinances and plans to create sustainable
growth scenarios.

A key part of the effort begins with each government’s Local Comprehensive Plan, a
guide for land development and capital facilities planning. The plan establishes long-
range policy for day-to-day land-use decisions and provides guidance about potential
hazards. Using the guidance, communities can direct residential and commercial
growth to areas of reduced risk. For example, one Florida community supported
locating a development concentrating on water recreation to an area of frequent
flooding, thereby reducing residential damage potential.

Federal and state laws require communities to effectively implement a Local Mitigation
Strategy (LMS) as another way to reduce their vulnerability to disasters. Florida
counties invited representatives from public and private entities within each community
to develop a county-wide LMS and to define projects that reduce an area’s disaster
risks. Florida counties and municipalities must adopt and file a FEMA-approved LMS
with the state to be eligible for certain state and federal funding sources.

Two additional disaster plans identify hazard risks and describe how a community
responds during and after a disaster. The Comprehensive Emergency Management
Plan concentrates on evacuation strategies, sheltering disaster victims and other ways
to protect the health and safety of the public. The Post-Disaster Redevelopment Plan
identifies what should happen during the process of recovery and reconstruction.

The state-funded pilot project also recognized hazards in potential growth and
redevelopment areas. Communities could avoid building homes and businesses in risk-
prone areas to reduce future damage to property and public facilities. For example,
local leaders could change the land-use designation of a flood-prone area from high-
density residential/commercial to recreational and open space.
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Sector:
Public

Cost:

$25,000.00 (Estimated)

Primary Activity/Project:

Mitigation Planning/Disaster Resistant
Universities

Primary Funding:

State sources
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Thrice Hit
Learning From Others’ Experience

Moore Haven, FL — When Hurricane Wilma crossed Glades County on Oct. 24, 2005,

tropical winds met with cold air masses and intensified the storm. The unusual weather Glades County,

phenomenon caused Wilma to batter the county with winds in excess of 100 mph for a Florida
continuous 42 minutes—without the normal calm that occurs when the eye passes.

With the damage incurred during previous hurricanes, officials wondered how the HURRICAN Eﬂﬂﬂm'ﬂﬁL
facilities would look when they surveyed the grounds. STORM

Fortunately for Glades County families, school district leaders had already implemented
damage-reduction measures they learned from nearby schools and county neighbors.
Their preemptive actions ultimately allowed students to return to class in one week,
even though the roofs of 17 school district buildings sustained damage during the
hurricane.

After finishing emergency work, the school district’s recovery strategy turned to
permanent repairs. School leaders looked at ways to significantly decrease the time
needed to complete permanent repairs. They found that having an architect create
design documents on all damaged facilities expedited the rebuilding process.
Contractors could use building specifications listed in the documents to develop their
bids and speed up reconstruction.

Another lesson Glades school administrators learned was the benefit of installing
poured concrete portable classrooms instead of traditional ones. The positive feedback
came from many South Florida school districts forced to use temporary classrooms
after the 2004 hurricanes.

Consequently, Glades school administrators switched from the traditional,
manufactured-home-type models to the concrete, portable, stand-alone classrooms.
The fortified units have linked, poured concrete walls that are tied to a secured
foundation.

One of Glades’ concrete portables was installed the week prior to Wilma'’s landfall.
Though subjected to the same winds as the rest of the facilities, the concrete portable
unit sustained minor damage to only one corner of the metal roof. The rest of the
building was untouched.

Since the school district also suffered a great deal of roof damage during the last two
hurricane seasons, Bass sought improvement ideas from members of an insurance
consortium. The group agreed that fewer standing-seam roofs suffered damage in
Charlotte County after Hurricane Charley’s Category 4 winds.

Quick Facts
In another improvement effort, the school district designed two new schools in the Sector:
western part of the county to meet Enhanced Hurricane Protection Area standards, Public
which exceed the sustained wind load requirements for the area by 40 mph. Cost:

. . . . o $6,900,000.00 (Estimated
The many lessons learned by collaborating with neighboring school districts and (Estimated)

organizations provided insight into how to respond to the $6.9 million in damage Primary Activity/Project
sustained by the Glades County School District after Hurricane Wilma, including how to Retrofitting, Structural
rebuild. Primary Funding:

Local Sources

Page 131 of 579



§‘§}§%a
&) FEMA

S
% &
AND S%

Concrete Portables More Durable,
Cost Effective

West Palm Beach, FL - Florida school systems often rely on portable classrooms to
ease overcrowded schools. Typically constructed of inexpensive materials that are

oul
>

Palm Beach County,

quickly assembled, traditional portables are easily damaged during severe weather. Florida

With concerns from parents and students about the poor design of traditional portables,

concrete units are being explored as a safer, cost-effective, and more durable option. HURRICAN Eﬂﬂﬂm'ﬂﬁL
STORM

A new method of constructing portable classrooms is being utilized more frequently.
Companies are developing more durable forms of construction, while maintaining the
advantages of portability.

Some designs incorporate concrete and steel. Wall panels with embedded plates are
welded together and a composite beam runs through the middle portion of the building
at the seam. This reinforces the roof and supports the center of the classroom. The roof —— e )
is also made of concrete, which is rated to withstand winds of 187 mph and includes a !
waterproof membrane. The concrete is composed of a reactive waterproof mixture,
which crystallizes and re-seals itself when exposed to water infiltration.

In many cases, the concrete portables are designed and built in a factory setting. This
allows for a greater degree of quality control. It takes an average of 30 days to build a
unit, and then the portables are delivered to the site. After that, it takes only another
day or two to install them.

In the past, due to the temporary nature of portables, more attention was paid to cost-
effectiveness rather than sturdiness or longevity. While this reduced the initial cost of
portables, the constant need to replace them after each hurricane season caused long-
term expenditures to increase dramatically.

“I've worked with all the different kinds of portables,” said Dennis McCabe,
maintenance supervisor for the School District of Palm Beach County. “I think the
concrete portables are the best. There’s very little maintenance and when a storm
comes through, the other portable types are destroyed. With these new portables,
there’s no damage.”

Several companies have begun exploring expanding portable design into the Quick Facts
residential market. The inherent strength of the structure and variety of design options  Sector:

make the portables ideal for use in areas where housing needs are fluid. The Public

expandability and portability allow homes to be moved and configured as necessary to  cost:

conform to available space. $150,000.00 (Estimated)
Primary Activity/Project:

Education/Outreach/Public Awareness

Primary Funding:
Private funds

Page 132 of 579



5‘%?%

/S
S
LAND S8

House of Steel
Survives Charley
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Punta Gorda, FL — When Bob and Robin Leonard built their home in 2004 on a canal
off Pirate Harbor in Charlotte County they wanted a beautiful, low-maintenance
building. They chose a highly engineered, above code steel-panel construction that
would endure a major storm.

The structural sandwich panel home was engineered to withstand 150 mph sustained
winds, exceeding the current 130 mph required by the Florida Building Codes. When
neighbors rebuilt after Hurricane Charley, many asked the Leonards about their house
of steel. The Leonards gladly told their story.

“We were in the northeast quadrant of Hurricane Charley. Winds went well beyond 140
mph and this house did what it was supposed to do; it swayed,” Leonard said. “The
only damage came after the wind pushed the front door open and we nailed wood
braces to the floor to close it.”

The Leonards used a consumer software package to design their home. They brought
the drawings to their steel-panel panel manufacturer for engineered plans, permit
prints, and manufacturing specifications. After the city’s building department approved
the plans, Leonard said, the eight-month project started.

Three-and-a-half feet of compacted fill material served as the base for the steel-
reinforced reinforced concrete footings. Six-inch steel I-beam posts anchored to
reinforced concrete footings held up the cupola and main frame. Surrounding the
ground floor, a grade beam added stability to the building as it swayed when pushed by
winds.

The structural sandwich panel assembly consisted of a lightweight foam core securely
laminated between two relatively thin metal facings. The manufacturer bonded a pre-
formed expanded polystyrene board to the metal skins with adhesive.

Composing the outer structure, the design specified top and bottom channels that
anchored six-inch thick structural sandwich panels to create walls. These channels had
plates that connected them and supported the roof system's I-beam rafters. The floor
system layered nine-inch structural panels supported by I-beams, topped with sub-floor
and finished with hardwood flooring.

The Leonard's home boasts its height as an additional strength. Floodplain regulations
adopted by the city required building the lowest floor of the house on or above the 11-
foot base flood elevation (BFE), but the house exceeds that requirement.

Since they lost power as a result of Hurricane Charley, the Leonards added a propane-
fueled generator. To keep intense wind from opening the front door, they bought
shuttering to cover the outside and bracing for inside the door.
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Quick Facts

Sector:

Private

Cost:

$275,000.00 (Estimated)
Primary Activity/Project:
Building Codes

Primary Funding:

Property Owner, Residential



Public Library Stands
Read All About It

Sanibel, FL - On August 12, 2004, Library Director Pat Allen and her staff readied the

10,000 square- foot expansion of the library for an official opening. That morning, staff Lee County,
guided the delivery crew as they moved equipment and shelving into the new addition. Florida

By late afternoon the next day, Hurricane Charley brought fierce winds to Sanibel

Island that tested the engineering of both the new expansion and the original building. FLOODING

Built in 1994, less than three miles from the Gulf of Mexico, Sanibel's Public Library has
the distinction of being Florida’s first library constructed to withstand 155 mph winds.
Knowing the risks of being so close to the hurricane-prone Gulf of Mexico, library
administrators hired engineers to calculate the wind loads and document design
specifications to withstand those loads. When library officials decided to expand the
original structure in 2003, they maintained proactive engineering for the addition and
used the same architectural firm to match the Category 5 standards of the original
design.

To achieve the high-wind wind rating, the architects designed a poured poured-
concrete skeleton fortified with reinforced steel rods that tied the roofing system to the
foundation foundation, and secured the metal roof with hurricane straps to counteract
uplift.

Concrete pilings not only provided a secure foundation, but also flood control. The
pilings raised the building above Base Flood Elevation (BFE), a requirement since
Sanibel flood maps show all property on the island to be in a Special Flood Hazard
Area (SFHA). Local regulations mandated a height of 10 feet above BFE, but the library
added an additional 3 feet of freeboard to better counteract flooding and provide
covered parking.

The original building’s pilings were driven into bedrock and, because the depths varied
with each column, the engineers improved stability with reinforcing metal sleeves
around the concrete. They used a different technique when building the expansion. To
address differences in rock depth and to avoid structural damage to neighboring
buildings from pile driving, they used augers to dig holes allowing pilings to be cast in
place.

Library officials also chose to retrofit the original building with the same hurricane-
resistant windows they used for the expansion. Quick Facts

As a precautionary measure, the library board added a generator to operate essential ~ Sector:

services, although electricity service usually returns quickly after the loss of power from Public

a storm event because of the library’s proximity to the Sanibel City Hall. The library staff cost:

discovered the importance of having working electricity when residents came back to $5,306,680.00 (Estimated)
the island after Hurricane Charley. Not only did people use the library as a familiar
place to visit, read, or use the Internet, but they drew on its resources to contact
relatives, file insurance claims, and register with the Federal Emergency Management
Agency (FEMA).

Primary Activity/Project:
Elevation, Structural

Primary Funding:

Non-profit organization (NPO)
Before residents could return to normal, Hurricane Wilma brought 100 mph winds to

Sanibel on October 24, 2005. Again the library suffered no damage and stood ready to

welcome residents back to the island.
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Bay Area Rapid Transit
District Mitigation Project

San Francisco, CA - The Bay Area Rapid Transit (BART) Train Operations Center is
located in a very high seismic hazard area of Northern California. BART services the

San Francisco County,

entire San Francisco Bay metropolitan area and is a major economic driver impacting California
the region. In October of 1989 a 7.1 magnitude earthquake struck the region causing
widespread damage to buildings and transportation infrastructure. EARTH QUA“E

Damages to the Bay Area transportation infrastructure included the collapse of the
double-decker Cypress Freeway in Oakland and failure of a section of the upper deck
of the Oakland Bay Bridge; however, all was not lost because commuters had the
option of using the still operational BART system to travel from the East Bay to San
Francisco.

The BART system is a critical part of the regional transportation infrastructure serving

four counties and as such all Bay Area commuters are affected by large scale outages.

The Train Operations Building is the core of the BART system. The lower portion of the Quick Facts

building houses the train operations center, which is the critical nerve center of the Sector:
computerized train system. Additionally, the central office of the Metro Police is located Public
in that sub grade portion of the building. Cost:

Amount Not Available
After being evaluated by engineers, the above grade portion of the Train Operations
Building was found to pose a significant collapse hazard and a great risk to life safety
and the function of critical train operations. A FEMA Pre-Disaster Mitigation grant
provided funds for the disassembly of the above ground portion of the Train Operations
Building at Metro Center.

Primary Activity/Project:
Retrofitting, Structural
Primary Funding:

Pre-Disaster Mitigation (PDM)

Removing the threat of collapse from the Train Operations Center means that the
BART employees can safely carry on their duties throughout a major seismic event
which could conceivably include the evacuation of train tunnels and eventually the
resumption of normal train service which will be a vital component of the region’s
overall recovery.

This project is a unique and well reasoned mitigation strategy that promises to assist
the region in enduring and recovering from the next major seismic event without some
of the devastating effects of lingering loss of transportation infrastructural capacity.
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UCSF Medical Center
Seismic Saw-Cut Mitigation Project

>

San Francisco, CA— - The University of California San Francisco (UCSF) Medical
Center Parnassus serves as the main campus for UCSF’s medical program, as well as
a Children’s Hospital, several research labs, and the center for the Dental and Nursing

San Francisco County,
California

programs. Located in San Francisco near Golden Gate Park, this fifteen story structure |
is in a neighborhood that has a high likelihood of significant damage after a major EARTH QUA“E
seismic event.

During the last major seismic event, the Loma Prieta earthquake of October 1989, the
Medical Center building and the Medical Sciences Building (MSB) experienced
significant damage to the expansion joint between them. An engineering analysis
revealed that due to the differences in the relative stiffness of the structures, they would
perform better independently than tied together.

Project Seismic Saw-Cut will physically sever the structural connection between the two
buildings and install a seismic expansion joint in the gap. This improves the chances of Quick Facts
both structures surviving a seismic event with minimal significant structural damage.

The same change would be implemented on the link between the MSB and Cole Hall (a Ig%rg
408 seat lecture hall adjacent to the MSB).
Sector:

Currently, UCSF Medical Center is a large teaching and research facility that provides  Public

world renowned inpatient care with a total of 575 licensed beds. USCF Medical Center -

is a critical component of the city’s emergency medical response infrastructure and is ~ Amount Not Available
required by state law to mitigate certain hazards to ensure continuity of operations

. . L Primary Activity/Project:
during local disasters or face decommissioning. Y vl

Retrofitting, Structural

With the completion of this project, the UCSF Medical Center Parnassus will continue  Primary Funding:
to provide quality healthcare and critical emergency medical services up to and Academic
throughout a major seismic event. At the time of a future seismic event, there will be

few devastating interruptions in healthcare delivery at a time when the community will

need to rely on its healthcare system to provide emergency medical services the most.
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Furnace Elevation
to Prevent Future Damage

>

Starkeville, NY - Beginning in late June 2006, a storm of major proportions crawled
across the eastern United States. Rainfalls broke records, creeks and streams climbed
their banks and spilled into communities, and rivers crested far above flood stage. The
Susquehanna River raged through New York and Pennsylvania, flooding everything in
its path. Hundreds of homes were destroyed, roads were washed out, and bridges fell.
People were driven from their homes, only to return to the mud and stench of filthy
water left behind.

Otsquago Creek meanders through the town of Starkville, New York. Normally it is a
quiet, beautiful spot that attracts wildlife and residents alike. The creek flows just behind
Leah Cook’s house, takes a turn to the east and moves on. All that changed in late
June when torrential rains filled the creek to flood stage and sent the raging water over
its banks and into Leah’s cellar.

When the cellar flooded, the gas furnace Leah had installed in 1985 was ruined and the
sump pump (used to pull out the water) was without power. Floodwater sat in the rock-
walled room for several days until firemen came to the rescue with their heavy-duty
pump and cleared it out.

“This time it flooded my cellar up to four feet,” said Leah, who was gone when the flood
occurred. “I came home to find a very wet cellar with thick mud caked on everything,
including my year’s supply of home-canned fruit and vegetables."

The inspector arrived after Leah called FEMA and the State of New York to register for
assistance. Before any help could be provided, an inspector checked out the cellar to
assess the damage.

“l didn’t turn the furnace on when the electricity came back,” said Leah, “because |
figured the old heater would blow up, and | told the FEMA inspector he couldn’t turn it
on either.”

With the assistance money Leah received to replace her old furnace, she decided to do
something unusual with the new one; she had it attached to the cellar ceiling.

Should the creek pour into Leah’s cellar again, her furnace should be safely above the
floodwaters.

Raising the furnace is highly recommended to avoid damage in future flooding.
Furnaces that sit on the basement floor are susceptible to flooding of even a few
inches, so raising the furnace or suspending it from the ceiling can save the furnace
should flooding reoccur.

“A good guide for raising the furnace is to look at the height of the last flood and install
the furnace a foot higher,” says David Gillespie of FEMA. “It doesn’t take much to get
the furnace out of harm’s way.”
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Montgomery County,
New York

FLOODING

Quick Facts

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Elevation, Utilities

Primary Funding:

Hazard Mitigation Grant Program (HMGP)




Maryland Assesses its Vulnerability
to Flooding

The State of Maryland - Maryland has had its share of major flood events since the
first recorded major flood event in May of 1860. Since 1933, the state has sought to
ensure public safety from flooding through the regulation of development projects
proposed for the floodplain. As part of its long history of flood mitigation, Maryland has
also used its Comprehensive Flood Management Grant Program (CFMGP) to mitigate
flood damage through projects such as acquisitions, the installation of flood warning
systems, the construction of flood control projects, as well as many other projects over
the years.

Previously, determining vulnerability to flood damage was not very exact, involving
overlaying Digital Flood Insurance Rate Maps (DFIRMs) with tax parcel assessment
information to establish flood vulnerability. Before the flood damage vulnerability
assessment, the average age of the Flood Insurance Rate Map (FIRM) used to
determine floodplains was 19 years old. Flood studies would be needed to ensure flood
safety was more accurate and up-to-date.

To tackle this daunting task, the Eastern Shore Regional GIS Cooperative (ESRGC) at
Salisbury University was asked to undertake a vulnerability modeling effort. This would
provide a systematic examination of the vulnerability of Maryland’s built environment to
riverine and coastal flooding.

Using FEMA’s HAZUS-MH, a hazard vulnerability analysis modeling software, the
ESRGC sought to generate maps and tables of Maryland’s potential for loss related to
buildings from flooding on a county-by-county basis.

These findings by the HAZUS-MH models were published into a report by the MDE
which made several policy recommendations to mitigate the potential impacts of
flooding.

This report, “An Assessment of Maryland’s Vulnerability to Flood Damage”, has been
selected by the Maryland Chapter of the American Planning Association (APA) for an
award for Public Education or Research.
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State-wide,
Maryland

FLOODING

Quick Facts

Sector:

Public

Cost:

$20,000.00 (Actual)

Primary Activity/Project:

Flood Study Map Rollout/ Map
Modernization

Primary Funding:

National Flood Insurance Program (NFIP)




Spicket River
Floodplain Acquisition

Arlington, MA - The May 2006 flooding within the Arlington neighborhood of Lawrence
impacted two dozen fewer families than in the past, according to Michael Sweeney,
Planning Director for the city. This older urban area is located next to the Spicket River,
a tributary of the Merrimack River, and close to Malden Mills of textile manufacturing
fame. In the previous twenty years, there have been several evacuations due to
flooding.

In 2003, the largest New England acquisition by FEMA was completed here with twenty
-two owners and tenants relocated out of the river floodplain at a cost of $1,411,430. A
FEMA Hazard Mitigation Grant Program (HMGP) award paid for 75%, and a
Department of Housing and Urban Development Community Development Block Grant
covered the remaining 25% of costs. MEMA (Massachusetts Emergency Management
Agency) and DCR (Department of Conservation and Recreation) provided technical
assistance.

Two months after the heavy spring flooding in 2006, the grassy fields at the site
appeared untouched. Red clover and milkweed bloomed profusely as butterflies
fluttered about. Local children frequently explored the broad open space. This is an
unusual landscape to find in a congested city of 10,000 people per square mile.
Community leaders recognized the unique opportunity this land offered to local families.

Officials plan to make the property part of a larger greenway along the Spicket River.
Additional city lots nearby are being held to use in a larger planned, passive recreation
area. Now the neighborhood is looking at a future ball field and river walkway. Sweeney
says, “None of this would have been possible without FEMA and the state.”

Page 139 of 579

Essex County,
Massachusetts

FLOODING

Quick Facts

Year:
1996

Sector:
Public

Cost:

$1,411,430.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Mill River Bank
Stabilization Project

08

Whatley, MA - Modern bio-engineering methods protect the drinking water for half of
the quiet rural community of Whately, Massachusetts. This scenic town within the
Connecticut River watershed is widely known for its agricultural setting and historic
Main Street. "

Franklin County,
Massachusetts

FLOODING

The Mill River meanders around two municipal wells which serve the eastern side of
town consisting of 240 private homes, retail stores, and two manufacturing plants. The
wells were threatened by bank erosion that could change the course of the channel and
damage or destroy the wellhead and water supply infrastructure.

In 2000, the town and the Massachusetts Department of Environmental Protection
(DEP) funded the stabilization of 215 linear feet of riverbank along the Mill River in
Franklin County. The waterway had become destabilized during construction of
Interstate 91.

The project had two phases. The first placed a rock toe and a log revetment at the base
of the riverbank slope, followed by brush layers, fascines (bundles of plant cuttings),
brush mattress, geotextile material encapsulated fill, and live stakes on the upper slope.
This established a self-repairing armor of living vegetation along the stream bank.
Finally, sheet piles were added to the embankments closest to the wells.

DEP funded $67,869 of the cost from a Section 319 Nonpoint Source (NPS)
Competitive Grant with the Franklin Regional Council of Governments administering the
grant. The Town of Whately matched 40% of those dollars, plus additional expenses.
Together the local community and state spent $171,144. Technical assistance was
provided by the U.S. Department of Agriculture under the Natural Resources
Conservation Service (NRCS).

Today the bioengineered slopes are covered with lush plant growth. The Whately
Water Commissioner, Paul Fleuriel, is happy to see tree seedlings moving onto the site.
He recently noted river water temperatures are being kept cool by the shading of the
bank vegetation, which is excellent for local fish and wildlife. In fact, the Mill River is
listed by MassWildlife as a “Cold Water Fishery Resource” alive with reproducing native
brook trout.

Both residents and wildlife are reaping the benefits of hazard mitigation along the Mill  Quick Facts
River in Whately, Massachusetts. Sector:

Public

Cost:

$171,144.00 (Actual)

Primary Activity/Project:
Flood-proofing

Primary Funding:
Local Sources
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Publix Powers Up
When the Power Goes Down

Punta Gorda, FL - When a disaster causes essential businesses such as gas stations,

banks and grocery stores to shut down, even for a short time, the resulting problems State-wide,

can be dramatic for hard-hit communities. Publix Super Markets, Inc., resolved to take Florida

steps to keep its grocery stores open by installing super-sized generators at nearly half

of its stores. HURRICAN Eﬂﬂﬂm'ﬂﬁL
STORM

Before the 2004 storms, every store was equipped with a 65-kilowatt backup generator
that could power emergency lighting, limited refrigeration and security systems. But
during power interruptions, affected stores often lost most, if not all, of their perishable
stock.

“We were out of power for nine days after Hurricane Charley,” said Mark Royer, a store
manager in Punta Gorda. “Even though we were able to sell non-perishable items, we
felt helpless that we couldn’t provide families with produce or necessities, such as milk
for the babies or insulin for diabetics.”

Publix decided to install 500-kilowatt generators at 360 store locations. The generators
were designed to operate for a minimum of 72 hours, far exceeding the 23-hour
average of the current 65-kilowatt backup generators. The supermarket chain’s plan
also included an additional 40 portable 500-kilowatt generators to cover the stores that
would not receive the permanent equipment.

The two-phase project was conceived following the tumultuous 2004 hurricane season
that forced many grocery stores to close. Announced in May 2006, the plan became a
reality with the initial installation of 34 super-sized generators. Publix expected all 400
generators to be in place by July 2007.

Publix includes community recovery as part of its corporate mission and has invested
more than $100 million in the generator program. “We’re not seeking any financial
assistance for this project. We simply want to be there for the communities we serve,”
director of media relations Maria Brous said.

Scott Collins, a grocery clerk at the Punta Gorda store, said he knows that the new
generators will give the stores the best chance to stay open following a disaster, and
understands what that means to the community.

“We opened the doors the day after Charley, and the people started coming in right Quick Facts
away,” Collins said. “Two people turned into twenty as soon as they heard we were Sector:

open. Even though we weren't able to provide them with everything they needed, itwas . .

really great to be there for them ... whether it was to give them their groceries or for ot

them to have someone to talk to.”
Amount Not Available

Primary Activity/Project:
Utility Protective Measures

Primary Funding:
Business Owner
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Honolulu Harbor Generator Project
Pays Off

Honolulu, HI - When the Kiholo Bay earthquake (measuring Mw6.7) struck early on a
Sunday morning in October 2006, the shaking was felt on the islands of Hawaii, Oahu
and Maui. Seven minutes later, another powerful earthquake occurred, this one
measuring Mw6.0.

oul
>

Following the earthquakes, the island of Oahu experienced a major power outage
which lasted for 13 hours. Fortunately for the residents, visitors and businesses of the
State, the large generators that were installed at the Honolulu Harbor performed as
planned: providing power to maintain refrigerated containers with perishable goods,
operating cranes and avoiding dependency on city power.

The State of Hawaii consists of an island chain situated in the northern Pacific Ocean.
Because of the remote location of the Islands, the residents and businesses are
dependent on the transport of goods from the mainland to Hawaii and then to the
neighboring islands.

The primary providers of this service are Matson Navigation Company and Young
Brothers, Limited. Young Brothers, a private company, is the principal inter-island
maritime freight company and moves approximately three million tons of goods per
month. All containerized shipments are handled through Honolulu Harbor and shipped
to the neighboring islands by barge.

Matson Lines receives shipments from the mainland and handles approximately 70 to
80 percent of the cargo in and out of Honolulu Harbor. Perishable goods for the islands
are shipped in refrigerated containers (reefers). The proper temperature must be
maintained within these reefers throughout the transport to avoid loss of the perishable
goods.

“If the facility would shut down,” states Jeffrey Low, Manager, Planning and Facilities
for Young Brothers, “the entire inter-island distribution of needed goods is affected.”

The installation of generators at both facilities proved to be a very effective mitigation
measure, both operationally and financially. Matson has three which are housed in
containers and located centrally to the crane operations. They are protected from truck
traffic by bollards and k-rails placed around the perimeter of the generator site.

Maintenance of the generators is a high priority. The maintenance schedule is based
on the hours of use, however, they are fired up monthly in coordination with the testing
of the State Civil Defense sirens.
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Honolulu County,
Hawaii

EARTHQUAKE

Quick Facts

Sector:
Public/Private Partnership

Cost:

$690,000.00 (Estimated)

Primary Activity/Project:

Utility Protective Measures

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Oregon's Plan
for Mitigating Earthquakes

The State of Oregon - The Cascadia Subduction Zone Fault is a long sloping fault
located off the West coast of the United States which stretches from mid-Vancouver to
Northern California. As a result of its enormous size, this fault is capable of producing
devastating earthquakes. Geologic evidence suggests eighteen prehistoric
earthquakes along this fault. The last earthquake produced by this fault was in 1700, EARTH QUAHE
and as a result of pressure build up, it is expected to produce a quake as large as a 9.0
on the Richter scale (the most recent quake of that magnitude caused the devastating
tsunami in the Indian Ocean on December 26, 2004). This inevitable future disaster
puts thousands of lives at risk, not to mention the critical infrastructure and buildings,
many of which were built before today’s building codes were put into effect.

State-wide,
Oregon

In order to mitigate such a disaster, Oregon has recently developed earthquake safety
policies to help address this seismic problem on the community level. Nearly three-
quarters of the primary and secondary schools in Oregon were built before the first
statewide building codes were enacted in 1974 and nearly twenty years before the Quick Facts
most modern codes were put into effect in 1993. In order to bring the almost 1,600 at-

Sector:
risk schools up to code, the state Senate passed bills in 2001 requiring public schools PEZI?;
to meet life safety standards by 2022, and emergency facilities, such as hospitals and c

ost:

fire stations, meet these standards by 2032. A project of this magnitude would
consume many resources and to aid in paying for the renovations, voters passed ballot
measures allowing for general obligation (GO) bonds to pay for earthquake mitigation  Primary Activity/Project:
projects. Building Codes
Primary Funding:

Local Sources

Amount Not Available

Though Oregon’s policy makers and citizens had set goals for mitigating seismic
damage, and even developed ways to fund the project, there was no plan for making
sure those set goals were met. In 2004, with the help of funds from the Federal
Emergency Management Agency, the GO Bond task force was formed. As its first plan
of action, the task force intends to complete a statewide needs assessment by early
2007, which would include schools (K-12), community colleges, fire stations, police
stations, emergency operations centers, and acute-care hospitals. Upon completion of
the assessments, a temporary committee will be formed to establish a grant program to
distribute the earthquake rehabilitation grant funds.

With the help of Senator Peter Courtney, the recommendations of the GO Task Force
were developed into Senate bills that were subsequently passed into law. These laws
are designed to form a state grant program to distribute nearly $1.2 billion of bond
funds as determined by the needs assessment.

While creating new public policies can be an incredibly difficult task, such policies can
be very effective in moving towards a statewide goal such as seismic safety. The recent
success that Oregon has had with the development of popular public policies can be
used as a framework in other states to aid in disaster mitigation.

Page 143 of 579



Pre-emptive Pruning: Tree Trimming
as a Damage Reduction Measure

Miami, FL - While trimming the tree to display ornaments during the holiday season is
a familiar custom to many Americans, tree trimming as a damage reduction measure
can protect property during intense rain, winds or hurricanes.

Replacing damaged trees or property damaged by trees can be very costly. High winds
or hurricanes can cause tree limbs to break, which can down power lines, or become
wind-borne missiles. Sidewalks and gas or water pipes can be fractured when roots
tear through the pavement.

Hurricane Andrew in 1992 downed countless trees in its path. In the Miami Lakes area,
however, damage from fallen trees was mild due to the community’s previously
established tree trimming program.

In Miami-Dade County, the Parks and Recreation Department provides tree trimming
classes twice a year. Topics include: proper spacing of trees to prevent interference
with power lines; selecting healthy, indigenous trees compatible with the local climate;
and correct methods of pruning to prevent exposure of tree trunks to rain and mold.

Similarly, the Miami-Dade Local Mitigation Strategy Group sponsors the “Hurricane
Tree Pruning” class in collaboration with the University of Florida and the Miami-Dade
Cooperative Extension Service. Classes are provided twice a year: one targeting tree
service professionals and one for homeowners.

A proactive approach to tree trimming by both private and public sectors contribute to
minimizing damage from fallen trees or tree limbs. An interested homeowner or
business can check with their local parks and recreation department, roads department
or call an arborist to learn about tree trimming education or services available in the
area.
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State-wide,
Florida

HURRICANE/TROPICAL
STORM

Quick Facts

Sector:

Private

Cost:

Amount Not Available
Primary Activity/Project:
Vegetation Management
Primary Funding:
Homeowner
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Historic Bisbee Completes Multiple
Mitigation Projects for Flood Protection

Bisbee, AZ - With the help of several Community Development Block Grants and
FEMA'’s Hazard Mitigation Grant Program (HMGP) Bisbee upgraded its stormwater
management infrastructure throughout the city after years of damaging flooding
problems. Bisbee’s normal annual rainfall is 12 1/2 - 13 1/2 inches per year with most of
it falling during the month of September. Rainwater falling on the Bisbee side of the FLOODING
Mule Mountains drains through Mule Gulch, right through downtown Bisbee - through
flumes, ditches, culverts and box channels, then out into the old Lavender Pit copper
mine south of town.

Cochise County,
Arizona

In 1906 Bisbee suffered from both a catastrophic fire and flood. After that flood, the city
constructed a box channel to direct water under streets and buildings, but made the
opening at the lower end of the main box channel smaller than the opening at the upper
end, causing backups and overflows.

To eliminate this problem, the city applied Hazard Mitigation Grant Program (HMGP)
funds to develop the Mule Gulch Drainage project from 2001 to 2003, increasing the
size of the box channel as well as the downstream opening.

Bisbee also used HMGP funds to complete the High Road Retaining Wall project. The
original wall was rotating away from the road it supported. Rather than use standard
soil nails to anchor the concrete wall to the side of the hill, engineers opted for using E-
bow anchors.

Not only were the E-bow anchors more effective, they offered a 40% cost savings over
soil nails. The engineers attached the anchors to a wire grid, and then sprayed
shotcrete (Mortar or concrete conveyed through a hose and projected pneumatically at
high velocity onto a surface; shotcrete can be dry-mix (gunite), or wet-mix) onto the
grid. This project protected both the road and access for 60 homes above it.

In total, this series of HMGP projects replaced 17 miles of 100-year-old redwood sewer
pipe, strengthened retaining walls, and renovated the storm drainage system to carry
more runoff. In 2006, the improvements were tested when storms brought rains totaling
22 inches One storm alone dumped five inches of rain on Brewery Gulch in a 24-hour
period. The particularly rainy season caused no flooding in the city, due to the improved
drainage system. Year:
1993
Sector:
Public

Quick Facts

Cost:
$787,390.00 (Actual)

Primary Activity/Project:
Flood Control

Primary Funding:
Environmental/Historical Preservation
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Poquoson Home Elevated
Just in Time

Poquoson, VA - In June 2006, the Town of Poquoson commenced a new elevation
project utilizing funds from the Federal Emergency Management Agency’s Hazard
Mitigation Grant Program (HMGP). An American Indian word meaning “Great Marsh,”
Poquoson had a large percentage of its eleven square miles located in the floodplain.

The project slated seventeen homes for elevation in its first phase. On August 18,
David Owens’s home was the first elevation completed, just before Tropical Depression
Ernesto hit in late August and a Nor'easter in October flooded the neighborhood.

“Having my home elevated was a life changing experience. If it weren't for FEMA, |
would not be living here now,” Owens said, indicating that Ernesto and the Nor'easter
that flooded the area twice with over two feet of water would have severely damaged
his home.

Since Hurricane Isabel devastated this area in 2003, nearly two hundred homes have
been elevated by the homeowners in neighborhoods around the marshlands. The
people who lived here realized the only way they could protect their homes from
flooding was through elevation.

“The Nor’easter storm came in much faster than expected,” Owens said. “The evening
the storm started, | was outside getting lumber up off the ground so it wouldn't get
damaged. When | started, the water was just up to the tops of my shoes, and in less
than thirty minutes it was over my knees,” Owens added. He stated the storm was
worse than Tropical Depression Ernesto, with higher water levels and wind speeds.

To Owens, this mitigation project was invaluable. He believed that freedom came in
many forms, and the HMGP gave him the freedom to live where he wanted and to
protect the property he had worked hard to acquire.

Having elevated his home above local floodplain requirements, Owens now protects his
home with flood insurance. The future for Owens and the sixteen other families whose
homes are being elevated with this grant has changed for the better.
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Poquoson City,
Virginia

HURRICANE/TROPICAL
STORM

Quick Facts

Year:

2003

Sector:

Private

Cost:

Amount Not Available

Primary Activity/Project:

Elevation, Structural

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Sewage Treatment System -
Helps Arizona Town

Eagar, AZ - When the Rodeo-Chediski Fire swept through Arizona, thousands of
fleeing residents found a safe haven in the eastern Arizona town of Eagar. Though tiny,
Eagar boasted the biggest shelter around-- the 120,000-square-foot Round Valley

Ensphere, billed as the only domed high school football stadium in the nation. i
P ’ ’ DAM/ LEVEE BREAK
Altogether, more than 9,800 evacuees from Show Low and the Lakeside-Pinetop area
poured into the “Home of the Dome,” tripling Eagar’s population almost overnight. The
sudden population increase took its toll on the town'’s infrastructure. Eagar’'s three
connected sewage ponds nearly overflowed. Had the disaster kept evacuees in Eagar
for another week, the ponds could have gone over the banks, Eagar officials believed.
A spill could have caused a nasty chain reaction of contamination, from nearby
Nutrioso Creek to the Little Colorado River and Lymon Lake, a popular spot for
swimming and recreation.

The near-miss convinced Eager officials they needed to be better prepared to avert any
future environmental disaster. They proposed to upgrade their sewage treatment
system with an innovative solar-powered aeration system that would increase capacity
and continue to operate if a storm knocked out electricity.

Apache County,
Arizona

This system became a reality when Eagar received funding from the Federal
Emergency Management Agency’s Hazard Mitigation Grant Program (HMGP) through
the State of Arizona. This grant was made available after the Rodeo-Chediski wildfire of
2002 was declared a major disaster and helps Eagar reduce loss of life and property in
future disasters.

The $172,171 grant from FEMA’'s HMGP, nearly 75 percent of the $233,444 project,
enabled Eagar to install nine solar-powered aerators in the sewage ponds and
operational by February 2003.

Besides better protection against spills, the solar-powered sewage treatment system
offered other benefits. Improved aeration, for instance, helped increase the capacity of
the sewage ponds, increasing the depth of the effluent from 5.5 feet to 6.5 feet. And the
use of the solar panels reduced energy costs.

Quick Facts

Sector:
Public

Cost:
$172,171.00 (Actual)

Primary Activity/Project:
Retrofitting, Structural

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Silver Jackets: Bringing Agencies
Together for the Benefit of Communities

The State of Ohio - Many natural disasters of recent times have highlighted the need
for government agencies to work together not only in the response and recovery phase
of the disaster cycle, but also in the pre-disaster mitigation phase. The Silver Jackets

State-wide,
Ohio

Program aims to accomplish that through providing a more formal and consistent
strategy for implementing an interagency approach to planning and applying measures FLOODING
to reduce the risks associated with natural hazards.

Essentially, this program proposes establishing an interagency team for each state,
comprised of the Federal Emergency Management Agency (FEMA), the US Army
Corps of Engineers (USACE), the State National Flood Insurance Program (NFIP)
coordinator, and the State Hazard Mitigation Officer (SHMO) as standing members and
lead facilitators. This increased collaboration between federal and state level agencies
intends to find more ways to leverage resources between agencies, improve public

outreach in risk management, and create a mechanism to collectively solve issues
through familiarity with other agencies’ procedures and better interagency Quick Facts
communication.

Sector:
Now that it has been active for over a year in the State of Ohio, the Silver Jackets Public
Team has enjoyed some positive results. Though initially hesitant, the State of Ohio Cost:
now fully endorses the team which has received praise from elected officials. Another ~ Amount Not Available
important outcome of the project was the discovery of the amount of data available. Primary Activity/Project:

Several agencies contributed mapping and GIS information, resulting in new sources of Training
information and opportunities becoming available. Finally, the improved communication
between agencies has resulted in a better understanding of each agency’s programs
and resource constraints.

Primary Funding:
Other FEMA funds/ US Department of
Homeland Security

While the Silver Jackets Program will evolve over time, its initial test run in Marietta has
proven successful in achieving the goals it set forth of increasing communication
between government agencies for the benefit of states and communities.
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Project Slows Flash-Flood Waters,
Making Neighborhood Safer

Santa Cruz County, AZ - To address these serious flood problems, Santa Cruz
County adopted a new floodplain ordinance in 2001 to prevent future development in
flood prone areas and restricts certain activities in the designated floodplain.

But the new regulations proved to be inadequate to address the long-term flood storage
and drainage problems that plagued the community of Rio Rico. During the first week
and a half of the July 2006 monsoon season, Santa Cruz County’s Flood Control
District used all of their budgeted overtime for the entire year cleaning debris on the
streets left by floods - up to 18 inches of mud, rock and woody debris.

The State of Arizona made FEMA hazard mitigation funds available to communities
following a 2003 wildfire disaster declaration (1477-DR-AZ - the Aspen Fire on Mount
Lemmon). Santa Cruz County applied for and was awarded funding for a two-part
hazard mitigation grant to address repetitive damage done by flooding.

The first part of the project consisted of removing the crown from Calle Azulejo and
replacing the paving in a V-shape to channel water down the middle of the road instead
of propelling the water and flood debris over the crown and into private property on the
downhill side of the drainage. In addition, large rip-rap was added at the foot of the hill
next to the road to further direct the water and to prevent erosion.

The second part of the project involved the purchase of two land parcels and the
construction of a detention basin at the top of the hill above the homes of this
subdivision for the purpose of slowing the flow of water during and following heavy rain
storms. The detention basin covered seven acres of land where two natural drainages
converged and had a maximum capacity of approximately nine feet deep with a
spillway designed for a 500-year flood event (a flood that has a .2-percent-chance of
being equaled or exceeded in any given year).

When completed, this project will have not only protected lives and homes, but will
have also saved Santa Cruz County hundreds of thousands of dollars in cleanup costs.
“We use crew and equipment time to clean up the debris every time we get an inch or
so of rain,” explained John Hays, Floodplain Coordinator of the Santa Cruz County
Flood Control District. With this project completed, that cleanup expense will have been
dramatically diminished.

Photo 1: Flash flood waters sweep down the hill and across Calle Azulejo in Rio Rico,
AZ during a summer monsoon. Photo Courtesy of Santa Cruz County Flood Control
District

Photo 2: Calle Azulejo after being repaved into a concave v-shape to help direct flood
waters down the middle of the street.
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Santa Cruz County,
Arizona

FLOODING

Quick Facts

Year:
2003

Sector:
Public

Cost:

$432,053.00 (Estimated)

Primary Activity/Project:

Flood Control

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Wildlfire Suppression Project to
Protect Mountain Community

Pima County, AZ - In total, approximately 85,000 acres burned in the Aspen Fire. Total
damage amounts to public facilities, including electric lines, phone lines, streets and
sewers, and water facilities were $4.1 million. In addition, firefighting costs were about
$17 million and restoration work by the Burned Area Emergency Recovery (BAER)
teams cost $2.7 million.

More than half of the 600 homes in the Summerhaven area were destroyed by the fire.
Electrical power to the area was out for six to eight weeks and residents were unable to
return to their homes until July 17, a full month after the Aspen Fire evacuation. Those
whose homes did not burn still had the monumental task of clean up, including
discarding spoiled food from home refrigerators and freezers.

Within the perimeters of these fires in Summerhaven there is an area of unburned trees
and homes which were spared by fire-fighting efforts, deviation of the winds driving the

flames, or just by luck. One still-green hillside is the target of a Hazard Mitigation Grant

Project.

Following the fire, many changes have come to Summerhaven, both for public works
and for private property. Summerhaven has connected a new six-inch water line, 2,000
feet long, to the 283,000 gallon Loma Linda water tank on the mountainside high above
town, allowing fire hydrants on the line at every street intersection to provide protection
to homes and trees in an area that was spared from the Aspen and Bullock Fires.

The community has improved building codes so that new homes in Summerhaven are
being built with fire safety in mind, with fire-resistant building and landscaping materials
and with landscaping techniques called, “defensible space.”

Besides the fire suppression work, the Summerhaven community has also prepared for
erosion and flooding which typically occur following wildfires. It is expected that most of
the structural erosion control treatments will remain functional until natural recovery
occurs.

As a result of their work on the restoration of the community, the Mount Lemmon
Domestic Water Improvement District was selected as a 2006 Common Ground Award
finalist by the Metropolitan Pima Alliance, an organization that advocates responsible
development in the Tucson area through education, public policy formation and
member networking.
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Quick Facts

Year:

2003

Sector:

Public

Cost:

$109,688.00 (Estimated)

Primary Activity/Project:

Retrofitting, Structural

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Flood-Prone Property Restored
to Open Space

Roosevelt, AZ - In 1911 the Bureau of Reclamation constructed Theodore Roosevelt

Lake, the first major structure constructed under the Federal Reclamation Act, formed Gila County,
by the construction of a masonry dam on the Salt River, submerging about 10 miles of Arizona
the original river bed beneath the waters. i

FLOODING

In the 1960’s, many homes were constructed along the south shore of the lake and
were repeatedly subject to damage from flash flooding. Roosevelt Estates is one of the
communities in this area. This area, and these homes, had been damaged repetitively
in flooding events because of their location near the confluence of the two major
drainages.

During the 2003 monsoon storms, six to twelve inches of rain fell in a 12 hour period,
flooding six homes near the corner of Ash Street and Palo Verde Drive, the geographic
low point of the Roosevelt Estates where Campaign Creek and Pinto Creek converge.
Three of the homes suffered substantial damage, making two of them uninhabitable.
Altogether 20 homes lost all utilities for a day and phones were out for one week. The
damage zone was eight miles square.

In the summer of 2002, the largest, most severe fire in Arizona history, the Rodeo-
Chediski Fire, burned nearly a half-million acres of wilderness and triggered a
Presidential Disaster Declaration for Arizona. Gila County applied for and received
FEMA hazard mitigation grant funding from the State. Because the hazard mitigation
funds were available for any priority risks, Gila County used the grant monies to
purchase flood-damaged homes in Roosevelt Estates and to return the lots to a natural
state.

Limited funds restricted the purchase to only three homes with the most
damage—amounting to over 50% of their fair market value. The costs for purchasing
the three homes totaled $298,388.45, including appraisal and escrow fees. The savings
from damages prevented to these three properties from floods occurring in 2005 and
2006 equaled more than $500,000.

Gila County placed permanent deed restrictions on the properties, preventing any
future development except for public facilities associated with open space or
recreational use. In 2006, cottonwoods, eucalyptus trees and native chaparral grow
among the rocks and the acquired properties show no sign of ever having been built
upon. Quick Facts

Year:

2002

Sector:
Public

Cost:
$298,388.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Property Acquisitions
Reduce Flood Losses

Jednota Flats, PA - Jednota Flats in Lower Swatara Township floods almost every
year. The area sits in a flood plain, and the homes endure up to ten feet of flood water
during major rainstorms.

Dauphin County,
Pennsylvania

After flooding four times within twenty months during 2003 and 2004, the township’s FLOODING
Emergency Management Agency (EMA) Coordinator, Alan Knoche, looked for a way to
reduce flood losses in Jednota Flats.

With the help of the Pennsylvania Emergency Management Agency (PEMA), the
community applied for the Federal Emergency Management Agency’s (FEMA) Hazard
Mitigation Grant Program (HMGP) for an acquisitions project. Under this grant program,
FEMA provides funding to communities enabling them to purchase homes suffering
repetitive flood damage. These homes are then purchased from the owner by the
community at fair market value and converted into open space. It is also a cost-
effective program saving money on future flood insurance claims, cleanup costs, and
allows the municipality to conserve valuable resources.

“FEMA and PEMA officials have been cooperative, helpful and responsive throughout
the entire buyout process,” Knoche continued, “They are always available to answer
any questions | have.”

After approving PEMA’s submission of Lower Swatara’s application, FEMA provided
$186,166 to buy out the two homes most vulnerable to flooding. “Every time we would
have a rain event, these homes would flood, sometimes above the first floor,” Knoche
explained.

In mid-June, the township closed on the two properties. Just days later, the homes
flooded again. This time, however, the grateful families had already moved to new
higher, drier homes.

“Not only have we saved families, we no longer have to endanger others, like our
firefighters, who rescue those homeowners that are flooded, this program saves lives”
Knoche stated.

Their flood damaged homes are scheduled for demolition in late fall or early winter, and
the town is planning to allow the neighboring wetlands to expand into the newly
acquired open space. Quick Facts

Year:
2003

Sector:
Public

Cost:
$186,166.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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MODEL HOUSES DEMONSTRATE
STRONG BUILDING TECHNIQUES

Biloxi, MS - In their efforts to help in the recovery process from Hurricane Katrina, the
Community Education Outreach (CEO) Group of the U.S. Department of Homeland

Multiple Counties,

Security’s Federal Emergency Management Agency (FEMA) designed two scale model Mississippi

houses using the 2003 International Building Codes with input from the Mississippi i

Emergency Management Agency (MEMA). HURRICAN Eﬂﬂﬂp ICAL
STORM

The FEMA model houses demonstrate construction techniques that will help buildings
withstand Category 3 hurricanes or other severe weather events.

One design, The Waveland, is elevated and illustrates home construction that protects
against storm surge and wind. It was named for Waveland, Mississippi, which was
almost completely destroyed by Hurricane Katrina’s wind and record storm surge.

The second is a slab-on-grade prototype model, The Hattiesburg, designed to mitigate
wind damage. It is named for Hattiesburg, Mississippi, located 65 miles inland, which
suffered substantial wind damage during Katrina.

Both models were designed by FEMA engineers to provide visible examples of
mitigation construction techniques and materials, including hurricane ties for bracing
joints and full-sized timbers angled to withstand winds.

Local high school vocational students, home improvement stores, building officials,
FEMA and the Federal Alliance for Safe Homes are involved in constructing the scale
prototypes. Materials for the project have been donated by building supply companies
in Mississippi.

Mississippi coastal high schools with a focus on building construction in their vocational
programs have agreed to build more mitigation house models as school projects.
Currently, Harrison County Schools including D’lberville High School are implementing
the project in their vocational technical curriculum.

The models are being displayed throughout Mississippi counties hit by Hurricane
Katrina. In July, the model was featured at the joint Alabama-Mississippi Hurricane
Workshop, in Mobile, Alabama, where FEMA director David Paulison was very positive
about the project. The model house was also a popular attraction at the Mississippi
2006 Governor’s Conference held mid-August in Biloxi, where delegates to the
conference inspected the model and asked questions about its construction. Other
display venues have included Edgewater Mall in Biloxi, and Singing River Mall in
Gautier, Mississippi.

Quick Facts

Year:
2005

Sector:
Public

Cost:
Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness

Primary Funding:
Local Sources
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Clinic's Guests High, Dry
During Katrina

Ocean Springs, MS — When Ocean Springs veterinarian Dr. Mabry Allison decided to
expand his clinic, he wanted the facility to be a safe haven for pets during extreme
weather.

When Hurricane Katrina struck the Mississippi Gulf Coast on August 29, 2005, the
expanded facility got a torture test. The clinic’s steel building and its guests came
through with no fur flying.

The 6,600 square foot heavy steel building is constructed to withstand 133 mph winds.

It also is located outside the special flood hazard area in a C-zone in Jackson County.
A C-zone is an area considered to be at a low or moderate risk of flooding from
overflowing rivers or hard rain

Inside the clinic and boarding facility which housed 112 dogs and 12 cats during
Katrina, 55 dog runs are built from steel grates with cinder block walls. The bottoms of
the runs are covered with rubber matting and elevated eight inches off the floor of the
building. Cats are housed in a separate facility inside the clinic.

In the aftermath of the storm, many pet owners were without shelter themselves. The
Allisons admit this was one problem they did not anticipate. “One thing you don’t plan
for is people not being able to come back and get their animals because they had no
homes and nowhere to stay themselves,” said co-owner Stephanie Allison.

As Hurricane Katrina approached, desperate pet owners trying to shelter their pets
overwhelmed the Allisons. For the 2006 hurricane season, however, the clinic notified
the community that space for their pets should be reserved in advance so pets would
not be turned away in the face of an approaching storm.

“We give out what we call ‘hurricane boarding passes’ to pet owners who call in
advance,” explained Allison. “We set this up on the spring of 2006. Pet owners
purchase a pass and are guaranteed a spot. Pets have to be here at least 24 hours
before a hurricane is expected to make landfall so we will have everything we need to
take care of them.”
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Jackson County,
Mississippi

HURRICANE/TROPICAL
STORM

Quick Facts

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Safe Rooms/Community Shelters
Primary Funding:

Private funds
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Desoto Memorial Hospital Recovers
from Hurricane Charley

ot__Ug
o

Arcadia, FL — Since its construction in 1968, Desoto Memorial Hospital has provided
uninterrupted medical care for the surrounding community — even during the 2004
onslaught of Hurricane Charley.

When Charley hit, Desoto County received extensive damage. The hospital was in no
way spared. Part of the roof peeled back, exposing patients and critical equipment to
wind-driven rain. More than 35 windows shattered from the force of the high winds and
the well-manicured grounds were strewn with debris.

With ingenuity and perseverance, however, the staff maintained operations during the
hurricane, providing crucial life-preserving services when community need was at its
greatest. In response to the sudden and severe nature of the storm, hospital staff
moved patients down a stairwell to the safety of the building’s interior and utilized the
boardroom as an emergency room.

With the benefit of active congressional support, the USDA provided a $20-million loan
— the largest such award ever made by the agency. Hurricane Charley caused an
estimated $2.3-million in damages to the hospital. The size of the loan permitted not
just restoration, but also building expansion and enhancements, with mitigation to
strengthen and protect against future storms.

The building project includes expansion of the emergency room and construction of a
new patient tower that will increase available services. Improvements to the structure

will include strengthened construction and hurricane-resistant laminated glass windows

that resist penetration from windborne debris. Hurricane-resistant glass was chosen
over shutters for the third floor windows because of limited accessibility. The new
windows are graded to resist winds of 150 mph, well above the 120 mph minimum
established by current building codes for the area. Supplemental funds for the project
were obtained as well.

FEMA awarded a $636,071 grant through the Hazard Mitigation Grant Program
(HMGP) to upgrade undamaged windows in the original structure to meet design
standards of the new construction. The State of Florida, Department of Community
Affairs administers the grant through a contractual arrangement with the hospital.
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Quick Facts

Year:

2004

Sector:
Public

Cost:

$20,636,032.00 (Actual)

Primary Activity/Project:

Retrofitting, Structural

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Pumps Keep
Morrisville Homes Dry

Morrisville, PA - Protecting the safety and property of its residents is the first priority of
any emergency manager. Bob Seward, Morrisville Borough EMC, knows this as well as
anyone. He has been battling floods in the community for years. In April 2005, more
than 25 homes and a large city park were flooded when a spillway channeling the
Delaware Canal into the Delaware River overtopped.

Learning from this experience, in coordination with Borough Manager George Mount,
Morrisville decided to try a new approach to prevent flooding.

Morrisville is protected from the Delaware River by a series of levees. However during
heavy rain, the river rises, and prevents a floodgate from channeling water from the
canal into the river. While this poses a challenge, it also guarantees that any flooding
will start in the same location.

With this knowledge, Mount and Seward assembled the borough’s emergency
management committee and developed a plan to set up a series of water pumps in an
effort to control the flooding.

Using both borough pumps and several pumps rented from a nearby shop, they
pumped water over the levees and into the river. Running the pumps continuously from
July 29 to August 1, Mount and Seward were able to contain flooding to the street.
Keeping the water level low, they were able to protect all the community’s homes as
well as the nearby park.

They monitored the water level, and at one point rented additional pumps to ensure
water levels would not rise. All told, eight industrial water pumps were used to protect
the city.

“By pumping water over the levees, we were able to keep up with the flood water.
Except for a few parked cars, this prevented serious flood losses,” Mount said.

Seward agreed, “The homeowners were thrilled with how well this worked. The pumps
did a terrific job."
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Quick Facts

Year:

2006

Sector:
Public

Cost:

Amount Not Available
Primary Activity/Project:
Flood Control

Primary Funding:

Local Sources
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Elevating Service Equipment Reduces
Flood Losses for Homeowner

Rl

Bangor, PA - Mel Stalbird has lived in his Bangor home for 50 years. Built by his
grandparents in 1955, his home rests on the banks of the Delaware River in an idyllic
setting his family has enjoyed for generations.

In 2004, Tropical Depression Ivan filled the Delaware River. Rising water crept up the
banks and into his home. The flooding destroyed his furnace, air conditioning unit and
hot water heater, which were stored in the crawlspace under his home.

Months after replacing the appliances, another flood in 2005 destroyed them again.
Realizing how flood-prone his home was, Mr. Stalbird decided to take steps to prevent
future losses. “I knew the river would rise again, and couldn'’t afford to keep replacing
these units,” he said.

While repairing his damaged home, Mr. Stalbird realized that by elevating his units just
a few feet off the ground, they would likely be spared in the event of future flooding.

Mid-June flooding put the newly elevated equipment to the test, this time they survived
the rising waters. He had elevated the air conditioner approximately eight feet, level
with the first floor of his home.

The furnace was moved into the garage and elevated about two feet off the ground. A
closet was constructed for the hot water heater on the first floor level of his home.
Following the flooding, rather than being faced with several thousand dollars in
replacement costs, the only items that needed replacement was the ductwork
connecting the furnace in the garage to the rest of the home..

“It wasn't rocket science, what | did,” Mr. Stalbird said. “But putting up my AC unit on
the platform, relocating my hot water heater, and raising my furnace in the garage
made all the difference.”

Cleaning up from the June flooding, Mr. Stalbird is also taking steps to reduce future
losses to flooding throughout his house. He is planning to install detachable kitchen
cabinets that can be stored upstairs before a flood. “I can’t stop the water from rising,
but | can do my best to protect what | own,” he said.

Page 157 of 579

Northampton County,
Pennsylvania

FLOODING

Quick Facts

Year:

2004

Sector:

Private

Cost:

Amount Not Available
Primary Activity/Project:
Elevation, Utilities
Primary Funding:
Homeowner
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Traveling Rake Removes Debris
from Filter

Danville Borough, PA - Sitting on the banks of the Susquehanna River, Danville
Borough has seen its share of floods. Following heavy rains, the river surges and
rushing waters threaten the town.

Sechler Run, a creek running through Danville, causes problems of its own during
severe storms as backflow from the Susquehanna fills the creek. In 1988, a pumping
station was installed to protect the town from the rising creek. And while the pumping
station has been invaluable, it created problems of its own. A filter protects the pumps
from debris, but keeping the filter from clogging presented a unique challenge.

“We used to have about 20 volunteers clearing the screen. It's really physically
demanding work, so after three or four pulls, you'd have to hand your rake off to the
next guy,” said Danville Borough Secretary Tom Graham. “One year, we couldn’t keep
up with the rising water. In seconds the water overflowed onto the street. Cars across
the street flooded up to the windows before we could get the screen cleared again.”

“Clearing debris from the filter was very dangerous work. During an ice storm in 1996,
the platform where workers stand to clear the debris was covered in ice. With rushing
water below,” Graham said, “it was only a matter of time before a serious injury
occurred.”

In 1998, with the help of the Pennsylvania Emergency Management Agency, Danville
applied for funding from Federal Emergency Management Agency. Danville received
$149,650 from FEMA'’s Hazard Mitigation Grants Program to install a traveling rake that
pulls debris off the filter and out of the water.

Now during storms, just one man is needed to operate the pumping station, loading
collected debris into a truck.

John Hack, who operates the pumping station said, “If it wasn'’t for the pumping station

and rake during the most recent high water, Danville would have been wiped out. It's
been a godsend.”
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Quick Facts

Year:

1996

Sector:

Public

Cost:

$199,533.00 (Actual)

Primary Activity/Project:

Retrofitting, Structural

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Sarasota County Drainage Project
Protects Celery Fields

Sarasota, FL — Farmers designed the fields to retain water and nourish the celery
crops, but development to the south continually flooded as new building subdivisions

Sarasota County,

increased runoff and decreased the ability of the ground to absorb water. The slight Florida
southern slope of the land and the loss of natural turf, due to development, caused
flooding when heavy rains fell. FLOODING

The situation became critical in 1992 when 22 inches of rain fell over three days, and
the resulting runoff inundated more than 200 homes in the former celery fields.

Engineers analyzed the area’s flooding patterns and north-south water flows, and then
developed a plan to control the water through a series of canals, ponds and mechanical
flow devices. They created computer simulations with various flooding conditions and,
upon review of the data, the design appeared to stop the damage without flooding other
areas.

————————————

The county purchased the remaining former celery fields — more than 300 acres of
property cut with ditches and framed by a series of canals. The design incorporated the
canal infrastructure and added diversion gates, outflow pipes and controls.

After three years of construction on the first two phases of the project, the test came in
November and December 1997 when two 100-year events (a level of flooding that has
a 1% chance of occurring in any given year) deluged the flood-prone area. The design
worked. Nearby homes were spared from flooding.

The county installed automated monitoring stations that allowed staff to watch the
water levels remotely. Because of this remote operation, county officials can track the
amount of water in the canals, measure accrued rainfall, graph results and make
appropriate decisions about holding and releasing runoff from the facility and control
flow into the system.

To pay for the project, Sarasota County put into place a funding plan often used by
cities: the county’s water division localized assessments. This way only those residents
who benefited from the project paid for it, instead of taxing all county residents.

The celery fields project contained a hidden bonus for the county. The grass marsh
created on the site lured many birds to nest in its high grasses and weeds. People

drove for miles to watch the migrations. Quick Facts
A partnership between the county and the Audubon Society developed to enhance the Ee_cmtr:
rivate

natural bird habitat. Plans for a third phase will increase walking trails, picnic areas,

park amenities and natural landscaping. Visitors will find signs that identify birds and Cost:

plantings amid the pines, salt myrtles, and wax myrtles. $26,795,388.00 (Estimated)
Primary Activity/Project:
Acquisition/Buyouts
Primary Funding:
Local Sources
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Buyouts Bring Relief
to a Pennsylvania Community

Lower Moreland Township, PA — Chestnut Street homes located near Pennypack
Creek, dating to the early 1900s, and the nearby Garden Condos built in the 1960s
shared a history of significant flooding.

Severe flooding in September 1999 devastated the community, leaving residents
displaced for two years while repairs were made. “Then, just after finally moving back
in, Tropical Storm Allison flooded [residents] again in 2001,” said Lower Moreland
Township Manager, Alison Rudolf.

Southeastern Pennsylvania received eight to ten inches of rain from Allison. Residents
were weary and concerned about their future. Then a search for a permanent solution
to the repetitive flooding began.

Township officials decided that residents could not continue to live in the floodplain.
They contacted the Commonwealth and completed an application to participate in
FEMA's Hazard Mitigation Grant Program (HMGP). Following a major disaster
declaration, the HMGP funds up to 75 percent of the eligible costs of a project that will
reduce or eliminate damages from future natural hazard events.

A buyout is a voluntary partnership between willing homeowners and local communities
with the goal of permanently removing people and structures from the floodplain.
“Property acquisition, or buyouts, is the only flood loss prevention activity that is 100%
effective, 100% of the time, and it lasts forever. Additionally, buyouts are
environmentally friendly because they result in returning the floodplain to its natural
function,” explained State Hazard Mitigation Officer, Ron Killins.

Thanks to the HMGP grant, township officials were able to offer Chestnut Street
homeowners fair market value for their properties; most of the homeowners accepted
the offer.

The Chestnut Street acquisition project was completed under budget. The Township
then requested and received additional funds to include the Garden Condos in the
buyout. The project was successfully completed in 2005, at a cost totaling $2,636,060.
A total of 35 structures were acquired in the project.

After the buyout and demolition, a new water retention area was built where the
residences once stood. “It held an unbelievable amount of water”, Ms. Rudolf said.
“This project saved our senior facility, shopping center, businesses, and homes.
Everyone was dry! All of these would have been under water [during another major
flood event]. This project made all the difference for our community.”

Photo: Lower Moreland Township Manager Alison Rudolf at the new retention area
protecting structures outside the floodplain. The retention area is where repetitively
flooded residences once stood.
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Quick Facts

Year:

1999

Sector:
Public

Cost:

$2,636,060.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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HMGP Buy-Outs Benefit
Two Pennsylvania Communities

Luzerne County, PA — Margie Thomas has lived and worked in the Wyoming Valley
area all her life. There, she has witnessed many disasters and the hardships they bring
to the affected communities.

Luzerne County,
Pennsylvania

As a longtime employee of the Luzerne County Redevelopment Authority, Ms. Thomas FLOODING
has first hand knowledge about disasters and disaster recovery. She has witnessed
members of the community lose their homes and property, and struggle to get back on
their feet.

Plains and Hunlock Townships are located in a low-lying area close to the
Susquehanna River. Families there have been residents for generations, or “old stock”
as Ms. Thomas affectionately calls them. “Structures consist of mostly single family,
moderate income residences,” she said. The river often floods during storms,
subjecting residents to personal property loss and a time consuming and extensive
cleanup.

Flooding in 1996 mobilized the townships to participate in FEMA’s Hazard Mitigation
Grant Program (HMGP). Following a major disaster declaration, the HMGP funds up to
75 percent of the eligible costs of a project that will reduce or eliminate damages from
future natural hazard events. Administered and funded by the Commonwealth and
FEMA, and with the willing participation of homeowners, a buy-out project was
undertaken in 1998. The cost of the Plains Township project was $906,823, and the
cost of the Hunlock Township project $451,645. The structures located in the floodplain
were bought and demolished, leaving empty open spaces in perpetuity. There are
plans to turn one area into a recreational field and the other into a riverfront picnic area.

“There is now a general feeling of gratefulness, where before there was only despair,”
noted Ms. Thomas. “Plains and Hunlock Township residents have benefited greatly
from the buyout... [They now have] peace of mind... Some residents — older ones
especially — find it hard to move away from their homes. But now, after making that
hard decision, they lead happier, safer lives,” she added.

The HMGP provides long-term solutions to hazards such as flooding. An acquisition
removes people and property from harm’s way by either demolishing or relocating flood
-prone homes, and returns the area to open space, thereby restoring the natural
function of the floodplain. The local government becomes the new owner of the
acquired land, and only uses compatible with open space are permitted, such as parks,
basketball courts, or walking paths. “The government pays fair market value during

purchase of the properties,” Ms. Thomas explained. “If anyone [who as experienced Quick Facts
flooding] has the opportunity to participate in a buy out, | strongly recommend they do Vear
s0,” she asserted. 1996

Sector:

Public

Cost:

$1,358,468.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Mitigation Protects Pump Station
From Repetitive Flooding

Luzerne County, PA — A wastewater pumping station belonging to the Wyoming
Valley Sanitary Authority (WVSA) is often at the mercy of the Susquehanna River. The
station, built in 1966, is situated in the historical section of West Pittston, adjacent to
the riverbank. It floods every time the river crests above 30 feet.
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Luzerne County,
Pennsylvania

FLOODING

The repetitive flooding was a serious problem for the WVSA pumping station, resulting
in damaged equipment and costly repairs. According to Jim Tomaine, WVSA Deputy
Executive Director, “We had to find the manpower to protect the pumping station and to
remove the equipment quickly when we received notice of high water levels. Everything
that we didn’t remove, prior to any flooding, was damaged. When flooding hit the area,
we would keep the non-submergible pumps going for as long as we could, but the
floodwaters would always win.”

After the floods of 1996, WVSA took action to reduce damages and losses from future
floods. The WVSA applied to FEMA's Hazard Mitigation Grant Program for a long term
solution to the repetitive flooding. “The project was completed in 2002 at a cost of
$173,857,” Mr. Tomaine said. “If not for this project, there would have been additional
losses and expenses from the periodic flooding, especially during Hurricane lvan in
2004 and the spring floods of 2005 and 2006. During recent flooding, we had 6 feet of
water on the first floor and the submergible pumps were still working,” he noted.

The mitigation project involved the construction of a second story for the pumping
station in order to elevate the electrical motor control center and power panels.
Submersible pumps that operate underwater were also installed.

Fred DeSanto, Executive Director of WVSA, proclaimed “With the assistance of FEMA,
WVSA was able to protect critical equipment while maintaining the historical
architectural landscape of the local community.”

“We are so pleased with the results of this project that we are looking into protecting
two more pumping stations,” said Mr. Tomaine.

Quick Facts

Year:

1996

Sector:
Public

Cost:
$173,857.00 (Actual)

Primary Activity/Project:
Elevation, Structural

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Sliding Flood Walls Help Protect
Danville Borough from Flooding

Danville Borough, PA - This community is no stranger to flooding. Located on the
bank of the Susquehanna River, the town floods regularly during major rain events.
Two areas, on the east and west edges of town, are particularly susceptible to flooding.

Montour County,
Pennsylvania

As Danville Borough Secretary Tom Graham explained, “Every time there was a heavy FLOODING
rain, our volunteer firefighters and the kids on the football team would spend hours
piling sandbags in vulnerable spots.”

Mr. Graham and other Danville community leaders sought a better way to protect the
town. Danville developed a flood mitigation project and submitted an application to the
Pennsylvania Emergency Management Agency to apply for funds from FEMA's Hazard
Mitigation Grant Program (HMGP) to construct sliding flood walls at vulnerable points in
the town. Following a major disaster declaration, the HMGP funds up to 75 percent of
the eligible costs of a project that will reduce or eliminate damages from future natural
hazard events.

Danville Borough received $350,000 in HMGP funds in 1999, and the flood walls were
completed in 2003. Protecting the town from flooding once took dozens of man-hours,
but now takes less than 20 minutes. The walls are pulled into place with a battery-
powered winch. Water that would have threatened homes is now diverted onto a
football field.

According to Mr. Graham, “These flood walls are invaluable. With seven sites that are
vulnerable, these walls help our volunteer firefighters protect the town. And they help
protect our volunteers from some dangerous and difficult work.”

Danville City Councilman Collins Stump agrees: “FEMA has protected our town. No
question.”

Quick Facts

Year:

1994

Sector:
Public

Cost:
$466,667.00 (Actual)

Primary Activity/Project:
Flood Control

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Bringing Shutters
to Those In Need

Miami-Dade County, FL - Frank Reddish, the Emergency Management Coordinator
for Miami-Dade County, asserts that installing storm shutters is key way to protect a
home or business from storm damage.

Miami-Dade County,
Florida

Mr. Reddish spearheads the County’s Local Mitigation Strategy (LMS) Group and has HURRICANE/TROPICAL
been involved in many successful projects designed to reduce damage from future STORM
storms.

For low-income homeowners, the Miami-Dade LMS is making shutters available to
qualified applicants at no cost through the In-Need Shuttering Program. This program
evolved from the original project as Mr. Reddish and the LMS sought to widen the
program’s scope and coverage throughout the community.

Community residents can obtain applications for shutters at several locations
throughout the county. According to Mr. Reddish, the program has received more than
100,000 applications, and provided shutters for 1,500 homes as of summer 2006.

Currently, Miami-Dade’s Community Action Agency Weatherization Program is
responsible for the shuttering. The shutters, hardware, and equipment are purchased
through local suppliers at reduced rates, with the cost of shuttering a single house
totaling between $1,500 and $2,000. Taking into consideration the potential savings in
home repair, reduced property losses, and reduced human suffering, the advantages of
protecting a house through the relatively simple technique of storm shutters are clear.

Originally, funding for the In-Need Shuttering Program came from the State of Florida’s
Residential Construction Mitigation Program in the form of a $300,000 grant. An
additional $1 million allocation came from the Miami-Dade County Commission.
FEMA'’s Hazard Mitigation Grant Program, administered by Florida’s Department of
Community Affairs, provided $900,000 in program development funds following tornado
events in 2003, and this amount was matched by the County.

“The 2004 and 2005 hurricane seasons were the worst in Florida’s history,” Mr.
Reddish said. “We went out and looked to see how the shuttered houses fared and we
found zero damage, not just the houses that we shuttered with this program but any
house with shutters suffered no significant damage. Shuttering works, and this is a
great program, because we're bringing shutters to those who can't afford them on their
own.” Quick Facts

Year:

2003

Sector:

Private

Cost:

$2,000.00 (Estimated)

Primary Activity/Project:
Education/Outreach/Public Awareness
Primary Funding:

Hazard Mitigation Technical Assistance
Program (HMTAP)
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Firehouse No. 1 Sets a New Standard
in Charlotte County

Port Charlotte, FL - On August 13, 2004, Hurricane Charley intensified, veered from
its predicted course, and smashed into Charlotte County at the mouth of the Peace
River.

Located north of the river on US 41, was Firehouse No.1. Winds in excess of 140 miles
per hour (mph), with gusts up to 180 mph, tore bay doors from their rails and ripped the
roof from its rafters. Dumpsters were airborne and sheared the air conditioning
compressors and generators from their pedestals. There was also a power failure. The
building itself suffered more than a 75-percent loss.

Reflecting on the $17.8 million in damages to the County’s public facilities and lost
equipment, Chief Didio vowed, “We won't let this much devastation happen to us
again.”

The Board of County Commissioners agreed with the Chief’s resolve to rebuild
stronger. Encouraged by its team of designers, facility and project managers, and
consultants, the Board voted to exceed the 130 mph codes required in Charlotte
County when rebuilding all critical facilities.

Before Charley struck, the County budgeted $1.5 million to construct a new facility for
Firehouse No. 1. With the new dedication to implement above-code construction, the
Board added $449,500 for hardening measures.

The project team, commissioners, and county residents watched excitedly as the new
station rose from the rubble. Oversized steel support beams seated eight-feet deep in
concrete footings frame the building. Solid concrete blocks form the lower half of the
building, with concrete walls poured on top. A seamless metal roof with rafters set 12-
inches on center, instead of the standard 16-inches, crowns the structure. The women’s
locker room was designed to also serve as a saferoom, and features solid concrete
block walls and an 8-inch-thick poured concrete ceiling.

To strengthen the building envelope, workers installed high-impact glass in windows
and doors and provided Kevlar® screens for the bay doors. The design also called for
installing hurricane shutters on the windows. Outside, the compressors and generator
were protected with debris fences, and containment walls were built around the
generator and dumpster.

The County’s building codes require new construction to meet Base Flood Elevation
(BFE) requirements; critical areas of the new Firehouse No.1, the living space, the
kitchen, and locker and radio rooms were elevated three feet above the BFE. Buildings
constructed to this standard are expected to sit above the floodwater and avoid
damage during all but the most severe inundations. Outside, the air conditioning
compressors and generators were raised on elevated pads.
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Quick Facts

Year:
2004

Sector:
Public

Cost:

Amount Not Available
Primary Activity/Project:
Elevation, Structural
Primary Funding:

Local Sources



Wildfire Mitigation Teams
Set Florida on Fire — on Purpose

The State of Florida - In 1998, Florida suffered one of the worst series of wildfire

events on record. Heavy plant growth in previous seasons, followed by hard winter State-wide,
freezes, led to an abundance of dead vegetation. Months of serious drought conditions Florida
caused the dead vegetative matter to dry up. These were very hazardous conditions — |

like a tinderbox waiting to be ignited. WILDFIRE

Beginning in April 1998, as many as 80 simultaneous wildfires were reported on any
given day. By mid-July, more than 2,000 fires had consumed almost half a million acres
across the state.

A task force was created to address the growing wildfire threat. Ultimately, the task
force formed four regional wildfire mitigation teams whose primary task is to reduce the
vegetation that provides fuel for wildfires.

Vegetative fuel sources can catch fire easily, burn intensely, and spread flames rapidly.
Embers blowing ahead of the fires can touch down on distant fuel sources possibly
creating more fires. The wildfire mitigation teams reduce vegetation through mechanical
means and prescribed burns.

Mini-bulldozers reduce small growths of vegetation. Using heavy equipment that
includes a grinding head, task force members knock down larger plants which are then
ground into mulch.

A technique called prescribed burning is now carried out to minimize the wildfire
problem. When weather and geographic conditions are favorable, and with firefighting
equipment on hand, mitigation teams safely ignite and manage fires to reduce fuels in
wildland areas. Prescribed burns often follow mulching, which gives the teams a
greater degree of control over the fires. The prescribed burns can cover small areas of
one or two acres, or up to as large as 1,000 acres. This approach has been so
successful that prescribed burns are widely accepted as a smart and effective tool for
preventing wildfires.

The Florida Division of Forestry provides the majority of the annual budget for the
wildfire mitigation teams. Supplemental assistance is also provided by the United
States Forestry Service through the National Fire Plan.

One day of prescribed burning costs $4,018. With that one burn, 352 homes, 42 Quick Facts
apartment buildings, three businesses, and 15 acres of property are protected. The

. . . - Sector:
total value of everything made safe was conservatively estimated at $49 million.

Public

Cost:
Amount Not Available

Primary Activity/Project:
Education/Outreach/Public Awareness

Primary Funding:
State sources
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Glenville Buy-Outs:
Back to Nature

Glenville, DE - When Bill Marino and his neighbors saw the flood waters rising around
their neighborhood in September 2003, they knew their properties were in serious

danger. “I saw the water covering the ground around the house so | headed for the car,
but by the time | got outside the flood water had risen waist deep. This flood brought to
light a major public health and safety issue for the entire neighborhood because there FLOODING
was no time to escape,” Mr. Marino said.

New Castle County,
Delaware

Mr. Marino, long-time President of the Glenville/Stanton Crest Civic Association, and
Tom Gordon, former county executive, unified the neighborhood and endeavored to
have the State of Delaware purchase the flood-damaged homes. Mitigation studies
conducted by the State concluded that property acquisition and relocation was a sound
decision to address the flooding problem in Glenville.

Through the collaborative efforts of the State, New Castle County, the Delaware
Department of Transportation (DelDOT) and FEMA, funds were allocated for the buyout
project. In January 2004, The Glenville Reinvestment Project began the acquisition of
172 homes located within the 100-year flood plain. A local contracting firm coordinated
the demolition and debris removal. This project was unique in the community because
of the large number of homes that were purchased and because of DelDOT’s proactive
mitigation plan to use the land for a wetland habitat and future flood storage area.

The Glenville area has a long history of flooding; a total of 14 flood events are on -
record dating back to 1937. The 2003 flood, unlike previous floods, came without T e S

warning and flooded the entire neighborhood within fifteen minutes. Fortunately, the -ﬁw ¥
3 A
ﬁ* Filuws ile Hafavovine

event occurred in the morning when most of the residents were at work and children
Ll ) %

were at school. Had the flood occurred at night, the threat to human safety would have
been more severe. However, there were still many residents, including several elderly
and handicapped persons in wheelchairs, whose lives were in serious jeopardy and
who needed help immediately. The residents stranded in their homes when the flood
occurred were thankful that a rescue team was in the area and able to assist them.

.......

Recalling the 2003 flood, Mr. Marino said: “After this flood, everyone knew time was of
the essence to relocate. The residents of Glenville were very pleased with the help they
received and with how fast the purchase transactions were completed. Things get done
when people work together.” Many of the residents whose homes flooded relocated in Quick Facts
less than nine months. The community now has one of the nicest wetland reserves in

the state and a new flood storage area that will help reduce future flooding. The Year:

relocated families are at ease in their new homes, and are saving money on flood 1993

insurance premiums. As wildlife roam the open fields of the old neighborhood, the Sector:

former residents can rest at ease when rain is forecasted. Public/Private Partnership
Cost:

Amount Not Available

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:
Community Assistance Program (CAP)
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Lessons Learned from Katrina:
Retail Store Takes Action

Hattiesburg, MS - When Hurricane Katrina struck the Mississippi Gulf Coast on August
29, 2005, businesses were damaged or destroyed, houses were reduced to debris and
concrete slabs, and communities were left stunned. One business hit hard was

Hudson’s Salvage Stores. Ironically, Hudson'’s sells merchandise from other companies

that have been damaged by some sort of disaster. HURRICAN EﬂﬂuPlﬂnL
STORM

Forrest County,
Mississippi

Of the 39 Hudson stores in Mississippi, Alabama, and Louisiana, half were destroyed or
had significant water or wind damage. Those stores that did survive could not be
immediately reopened because their employees had evacuated before the hurricane.
More than 350 Hudson employees lived in the area affected by Katrina.

To stay competitive in business, owner Bill Hudson and partner Rob Roberts have

learned lessons quickly, and are taking steps to minimize damages and losses from

“This was my most fearful experience, and | survived,” Mr. Hudson said. He had no
hurricane plan in place prior to Katrina. “Frankly, | didn’t know if there was ever going to
be a Hudson’s again. By learning from the past, educating ourselves and our
employees, we will be better prepared to protect our families and the company in future
storms,” he added.

Based in Hattiesburg, the retail chain is now committed to providing educational
resources to both its employees and residents of the community. Some issues of the
company newsletter, “The Hudson Times,” are dedicated to hurricane planning and
preparedness.

Mr. Hudson has also partnered with FEMA to distribute preparedness publications to "
customers and employees at 19 stores in south Mississippi, and to host outreach teams

at selected stores in the state. “This year, instead of hoping the storm doesn't hit, |am  Quick Facts
going to expect the storm to hit. The number one answer is education and it's important vegr-

to have a strategic plan in place for the company,” asserted Mr. Hudson. “I had no idea 2005

that crisis situations like we experienced would arise after a storm like Katrina. There

. . . . . . Sector:
are preventive measures that will be in place this year. Planning ahead will guarantee Private
that necessary resources are in place.”
Cost:
The company was without electricity for many days after the storm, and there was a Amount Not Available

fuel shortage. Subsequently, Hudson’s now has generators and a fuel station to keep  primary Activity/Project:
the company running. Mr. Hudson also plans to let his employees off one day earlier Education/Outreach/Public Awareness

than recommended by authorities to give them more time to evacuate before a storm. Primary Funding:

A quick recovery of the firm’s two divisions, Hudson’s Treasure Hunt and Hudson’s Dirt Business Owner

Cheap stores, is good for the overall community as well, Mr. Hudson said. The Small
Business Administration (SBA) agrees. “The sooner a business can recover from a
disaster, the better it is for its employees, customers, vendors, and the community,”
said Kathy Cook, an SBA government relations specialist. “When we save the small
businesses, we save the economic base of the community. We all have a stake in the
recovery of small businesses and need to practice preparing for disasters.”
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Gulf View Home Survives
Katrina's Wrath

Pascagoula, MS — Susan Lee is fortunate to be the owner of the only home in her
coastal neighborhood that remained intact and standing after Hurricane Katrina’'s
devastation on August 29, 2005. “| was shocked when we returned after the storm and
saw all the slabs where houses used to be and piles of debris everywhere,” Ms. Lee
said, recalling the catastrophic damage to her community.

The original home on Ms. Lee’s lot had been severely damaged by Hurricane Georges
in 1998. During Georges, every home in the neighborhood was flooded with four feet of
water. The house was condemned and demolished in 1999. A year later, Ms. Lee
purchased the land alongside the Bayou Chico with a view of the Mississippi Sound.
She followed the design recommendations of her contractor and builder who
constructed the 2,358-square-foot home to withstand threatening weather hazards.
“Even the windows have hurricane-proof glass and during Katrina nothing flew through
them ...they held up.”

Ms. Lee lives in a hurricane-prone region. To minimize property damage and economic
losses from storms, the City of Pascagoula requires all new construction adjacent to the
coast be built five feet higher than the Base Flood Elevation (BFE), which is 11 feet
above sea level. The BFE is the average floodwater depth for a flood event that has an
estimated one percent chance of occurring during any given year. Buildings
constructed to this standard are expected to sit above the floodwater and avoid
damage during all but the most severe inundations. Ms. Lee’s house exceeds this
requirement; it is elevated 19 feet above sea level.

The supporting walls of Ms. Lee’s house were constructed with reinforced concrete
block and reinforced concrete bond beams. The bond beams connect to the roof with
hurricane straps. The house survived Katrina’s 19-foot storm surge and 100 mile-per-
hour winds, although portions of the roof and the open wooden patio and stairs on the
rear of the home were damaged.

Break-away windows and outflow vents were built into the area beneath the elevated
lowest floor of the house, which is used primarily for storage and parking. These
mitigation techniques allowed the flood waters to freely enter and exit the foundation
area, reducing the pressure of the surge and preventing the supporting walls of the
home from collapsing.

The only repairs required inside Ms. Lee's home were sheetrock to replace water-
damaged walls and ceilings and some new shelving. Nearly all of Ms. Lee’s furniture,
appliances, and personal possessions were spared.

Seven months after Katrina, Ms. Lee moved back into her house while a few remaining
repairs were being finalized. Some homes in her Pascagoula neighborhood have not
yet been rebuilt, and many of her neighbors have chosen to permanently relocate
elsewhere, but the Lee house is once again a beautiful, modern, Gulf-side home.
“Since Katrina, the contractor displays my house as a model for others to see,” noted
Ms. Lee.
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Quick Facts

Year:

1998

Sector:

Private

Cost:

Amount Not Available

Primary Activity/Project:

Mitigation Planning/Disaster Resistant
Universities

Primary Funding:

Private funds
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Mitigation Efforts Prove Successful
In Flood Fight Along the Red River

Moorhead, MN — Moorhead has seen its share of flooding over the past two decades.
In 1994, 1997, and 2002, the City of Moorhead took part in FEMA’s Hazard Mitigation
Grant Program (HMGP) to mitigate flooding and reduce future flood losses. A total of
eight repetitive loss properties in1994, sixteen homes damaged in the 1997 flood, and
two additional repetitive loss homes in 2002 have been acquired through the HMGP.
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When Mary and Bill Flickinger bought their home in Moorhead in 1983, it was a great
location to raise children. Their backyard abutted the Red River and they felt like they
were living in the country yet had the conveniences of the nearby city. Unfortunately,
the Flickingers’ close proximity to the river became hazardous. From 1983 to 1997, the
couple laid sandbags to save their home on three occasions. In the flood of April 1997
(the second highest on record), a sandbag dike rose six feet high just outside the door
to the Flickingers’ house. From the walkout-level family room, the river rushed by at eye
level. With the help of family, friends, and their church, the Flickingers were able to
keep water out of the home.

Two months later, more heavy rains fell. The Flickingers’ home had made it through the
April flood only to have water seep through the foundation in June. Mr. Flickinger asked
a friend who was an engineer to inspect house; they discovered that the foundation had
moved. The saturated soils from the April flood had caused the house to shift and
become structurally unsound. The heavy rain in June then revealed this problem to the
homeowners. In response, Mr. Flickinger consulted with City of Moorhead officials and
their house was included in a city acquisition project. The City was interested in the
property because it abutted the water intake facility for the City’s drinking water system.
The home was purchased and demolished with the help of FEMA’'s HMGP acquisition
program and the Flickinger family moved to an area known as the Meadows
Subdivision.

In 2006, the fifth highest flood on record hit the Moorhead area. This time damage from
floodwaters along the Red River was minimal thanks to the buyouts and a sandbag
dike. The Flickingers old riverfront home would have been under water during the
event.

The City of Moorhead has made many improvements using a variety of Federal and
state mitigation funds. For example, dikes have been constructed, storm sewer control
gates have been installed, and flood models have been produced. The City also
installed sanitary sewer isolation valves on homes remaining in the floodplain and a
concrete liner on a ditch to safely move overland floodwater through the city. Sand
bagging is necessary in some areas when the river level reaches 35 feet. In 20086,
approximately 100 property owners constructed dikes to protect their homes to the 38
foot flood stage.

Page 170 of 579

Clay County,
Minnesota

FLOODING

Quick Facts

Year:

1997

Sector:
Public/Private Partnership

Cost:

Amount Not Available

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)




Napa River Flood Protection
Project - A "Living" River Concept

Napa, CA - In the flood-prone valley of the Napa River lies the world-class traveler’s
destination of Napa, California. Over the span of 36 years (1961-1997), a total of 19
floods caused more than $542 million in residential property damage alone. That total
does not include economic losses in the tourism industry, environmental damage, or
the loss of human lives.

During a 1986 flood, 20 inches of rain fell in a 48-hour period, resulting in 3 deaths, the
destruction of 250 homes, damage to 2,500 homes, and the evacuation of 5,000
residents. Flood events in March 1995 and January 1997 were similarly destructive.
The City of Napa subsequently embarked on an ambitious effort to mitigate flood losses
in the community.

The Napa River - Napa Creek Flood Protection Project was voted into reality by the
passage of Napa County Measure A in March 1998. This half-cent local sales tax levy
passed by the citizens of Napa County provided a funding mechanism for the local
share of the project cost and helped solidify the partnership between the Napa County
Flood Control and Water Conservation District (NCFCWCD) and the USACE.

Measure A funds flood protection, drainage improvements, dam safety, and watershed
management projects for each community in Napa County and in the unincorporated
area of the county. The project is still on-going in 2006 and components include the
following: the acquisition and removal of more than 50 mobile homes, 16 residences,
and 28 commercial buildings from flood-prone areas; the creation of over 400 acres of
emergent marsh and 150 acres of seasonal wetlands; the removal, reconstruction, and
elevation of several bridges; the elevation of railroad tracks; home and utilities
elevations; the creation of structural flood control elements such as widened stream
beds, flood walls, levees, and culverts; and the construction of three detention basins
with accompanying pump stations. According to NCFCWCD, “When all these project
components are in place, the City of Napa will have a system to keep homes and
businesses dry in the future.”

December 2005 was the first test of Napa County’s new flood mitigation efforts when
nearly 10 inches fell in a 24-hour period. Local officials were ready for the flood and
had already placed sandbags and warned residents. Within four days of the flood the
City had placed debris containers around town which greatly facilitated cleanup and
repair. At the time of the flood, officials estimated that the project was only 40%
completed. Nevertheless, significant economic losses were avoided, and there is a
sense of confidence in the city's economic vitality. In addition to mitigating flood losses,
the community has placed a revitalized, healthy river as the centerpiece of Napa. Many
people now take advantage of the resources the river has to offer, including fishing,
boating, walking along river trails, bird watching, and scenic dining.
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Quick Facts

Year:

1995

Sector:

Public/Private Partnership

Cost:

$18,940,392.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Flood Mitigation Assistance (FMA)
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Wet Floodproofing Reduces Damage
To Popular Beach Restaurant

Key West, FL - The Duval Beach Club sits on the only natural stretch of beach in Key
West. In 2005, it was hit by Hurricanes Rita and Wilma. Thanks to the mitigation efforts
initiated by the restaurant’s owner, Fred Tillman, worries about flood damage have
been reduced.

Monroe County,
Florida

FLOODING

The building that houses the popular restaurant, as well as the land it occupies, is
owned by the City of Key West. When Hurricane Georges made landfall in September
1998, the building sustained so much damage that the previous leaseholders were
forced to abandon it. The City of Key West then leased the property to Mr. Tillman and
his partners. Mr. Tillman proposed the idea of wet floodproofing the restaurant and
completed the retrofit. So far, his efforts have protected the property from hurricane
damage.

The concept of wet floodproofing is simple: provide means to allow floodwaters to
enter, flow through, and exit a building, thereby preventing more severe damage to the
building as a whole. Non-absorbent materials and/or coatings are used to allow easier
cleaning and sanitizing of interior surfaces after a flood event.

When designing the Duval Beach Club, Mr. Tillman utilized his experience as a marine
surveyor who once inspected damaged buildings in the Caribbean. He recalled, “most
of the time, tiki huts, with their basic pole construction, were still standing when
everything else around them was gone.”

“When hurricanes come, [restaurant personnel] evacuate,” said Mr. Jones. “They
remove barstools, stoves, and other equipment that would be damaged by flooding.
They open the place up, and let it flood. When the storm has passed, they shovel the
sand out and put it back into shape.”

According to Mr. Tillman, cleanup after a storm does not take long. The Duval Beach
Club is usually open for business within 10 to 20 days. The cleanup involves shoveling
sand back out onto the beach, cleaning and sanitizing surfaces and fixtures, repainting,
and simple repairs. Mr. Tillman keeps his staff on the payroll to assist with the cleanup.
Although other businesses in the area are sometimes closed for months, the Duval
Beach Club is operational within days, providing a much-needed service to the
community and ensuring that the restaurant’s staff has continued employment following
a storm.

Quick Facts
Mr. Tillman asserts that the mitigation efforts were worth it. “The money that we Sector:
originally invested in the mitigation has been recouped many times over. When storms  ppjic
approach, we no longer have to worry about repairing the building, replacing the

. . . " Cost:
equipment, or losing revenue due to being closed.

$140,000.00 (Estimated)

Primary Activity/Project:
Flood-proofing

Primary Funding:
Property Owner, Commercial
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A Dream Comes True:
Mitigated Haven in Mississippi
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o

Ocean Springs, MS — When a new beachfront housing development opened in 1995

at Belle Fountaine in Ocean Springs, Charlotte Lamar walked the five waterfront lots Jackson County,

until she decided on one for her dream house. Ms. Lamar’s home suffered little damage Mississippi

during Hurricane Katrina in August 2005, thanks to mitigation measures she employed

during its construction. HURRICAN Eﬂﬂﬂm'ﬂﬁL
STORM

“l always dreamed of having a beach house. | grew up around water,” Ms. Lamar said.
A native of Holland, she moved to New Orleans at the age of 12. “My father was a
sailor. We always went sailing. | know my background with water. That has a lot to do
with why and how I built this house,” she explained. Ms. Lamar also wanted an
octagonal-shaped house, which she believed offered improved wind-resistance.

Ms. Lamar learned that her new home would have to be elevated to protect it from
flooding. She gathered information from Jackson County on residential elevations and
damages incurred during previous hurricanes in her community. She also gave credit to
her son, an engineer, for additional suggestions that prompted her to include an
additional five feet of elevation (freeboard) into the construction of her home.

Eight pressure-treated wood pilings were positioned at the corners of the octagonal
structure, embedded 15 feet in the ground, and connected to the roof. The design of
the roof aids in its wind resistance; its pitch equalizes downward pressure from high
winds. The entire house is tied together with metal brackets and hurricane straps that
help distribute wind loads by providing a continuous load path from the roof to the
foundation. The home, built of cedar, stands approximately 22 feet above sea level and
is located in Zone C where there is no regulation to elevate above the Base Flood
Elevation. Therefore, Ms. Lamar elevated her house by choice, basing her decision on
historical events, such as Hurricane Camille. Following fourteen months of construction,
she gazed toward the Gulf from the second floor deck of her new home.

Ten years later, Hurricane Katrina threatened Ms. Lamar’s house with a tidal surge
estimated at 19 feet above sea level at Belle Fountaine. Thanks to hurricane mitigation
planning, her home is one of the few houses in her community that did not surrender to
the catastrophic storm.

The tidal surge rose two feet on Ms. Lamar’s property, but missed her house by three
feet because of the additional elevation incorporated into her home’s construction. The
force of the tidal surge destroyed the air conditioning and heating ductwork beneath the
house; saltwater invaded the floor vents and left mud on the floors of the house; and
the 102 mile-per-hour winds and rain damaged a window, allowing water into the Quick Facts
house. However, compared to other beachfront homes, Ms. Lamar’s house sustained

L. ld Sector:
minimal damage. Private
Ms. Lamar’s house had successfully weathered several previous storms. “l was Cost:
overwhelmed by Katrina,” she said. “I didn’t [expect it to be] as bad as it was...[but] this Amount Not Available
house did exactly what it was supposed to do.” Primary Activity/Project:

Building Codes

Primary Funding:
Property Owner, Residential
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Disaster Survival House Brings
Message of Preparedness to Community

ot__Ug
o

Deerfield Beach, FL — In 1997, Deerfield Beach became the first community to

participate in a FEMA mitigation grant program that encouraged the building of disaster Broward County,

-resistant communities. The City formed a partnership with State Farm Insurance Florida
Company to build a fortified house to bring the message of hazard mitigation and
disaster safety to local architects, builders, and residents. FLOODING

State Farm funded construction of the house, and donated it to the community in 2004.
Since then, Deerfield Beach has transformed the house into an educational museum
devoted to the science of hurricanes and the realities of mitigation and disaster
preparedness.

The more than 100 disaster-resistant features built into the house are demonstrated
through cutaway displays, where visitors can view the construction and design
techniques and materials that comprise the finished house. After the City took
ownership, designers incorporated changes that enhanced the educational value by
turning the entire house into an exhibit about hurricanes and aspects of disaster
preparedness. Erik Salna, Hazard Mitigation Coordinator at the Disaster Survival
House, explained that each room of the house addresses a specific topic. Not only has
the house been reconfigured to demonstrate and display examples of mitigation and
safety techniques, but it also offers a historical and educational overview of hurricanes
and other disasters.

Visitors are greeted in the Welcome Room by artwork, photographs, and news articles
that tell Florida’s hurricane history. An audio/visual presentation featuring surround
sound and simulated lightning demonstrates the power and scope of storms that have
struck Florida over the years.

The bathroom and laundry room demonstrate different fortification techniques, and
display messages from the National Safety Council about in-house safety for families.

The wind demonstration area is located in a screened-in porch, where a wind tunnel
provided by Florida International University’s Hurricane Research Center demonstrates
wind effects on houses using scale models. The models are subjected to simulated
hurricane force winds, and visitors can evaluate the effects on different types of
construction designs.

The garage area contains a display of various roofing materials designed for strength
and damage-resistance, as well as an exhibit on properly reinforced garage doors.
Generator safety concerns and precautions are also presented in this area.

Quick Facts

Deerfield Beach’s Disaster Survival House is a unique and valuable tool for educating  Sector:

the public about hurricanes and other disasters. According to Salna, “It's here for the Public

community, for education. I like to call this place an ambassador. We're bringing the Cost:

message of preparedness, teaching the history of hurricanes, the science of hurricanes 5 ount Not Available
and how to fortify against them. The bottom line is, everybody needs to have a plan.

Everybody needs to be prepared.” Primary Activity/Project

Building Codes

Primary Funding:
Private funds
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Home Buy-Outs Create
Green Space on Dauphin Island

Dauphin Island, AL — Dauphin Island has created a more hurricane-resistant
community. Property acquisitions have taken place as mitigation measures to protect
renters, owners, and businesses from frequent flooding caused by hurricanes and
storms. Recreational areas, green spaces, and bird habitats occupy land where
repetitive loss properties once stood.

Standing guard between Mobile Bay and the vast Gulf of Mexico is Dauphin Island, a
true barrier island with dunes, maritime forests, salt marshes, tidal flats, and two
freshwater lakes. The island is 14 miles long and 1 % miles wide at the widest point.
Less than half of the island is inhabited; 8 miles on the western side are undeveloped.
Dauphin Island is vital for providing protection to the mainland from severe weather
events. Island officials are very experienced in planning and preparing for hurricanes
and floods.

Since Hurricane Katrina (2005), Dauphin Island has begun requiring an additional two
feet of freeboard above the Base Flood Elevation for all new construction to help
reduce the risk of future flood damages to properties.

Plagued by frequent flooding from heavy rains and hurricanes, Dauphin Island officials
were motivated to acquire repetitive loss properties from property owners. The
acquisition was funded by FEMA'’s Hazard Mitigation Grant Program (HMGP) and
administered by the Alabama Emergency Management Agency.

When homes and businesses experience heavy flooding (especially multiple flood
events), FEMA'’s buyout program is a cost-effective and long-term solution for
community floodplain managers and owners of flood-damaged property. This mitigation
activity restores the natural function of the floodplain, eliminates the risk of future
damages to those structures removed from the floodplain, and reduces the potential for
future property losses by limiting the kinds of future improvements permissible on the
land acquired. The resulting open space can be used for flood resistant projects such
as parks, picnic areas, walking paths, basketball courts, and wildlife refuges.

A total of three homes were included in an acquisition project that was completed after
Hurricane Ivan (2004). “There is no question about what would have happened to these
homes during Katrina if they had not been [removed from the floodplain]. They would
have flooded,” said Mayor Jeff Collier.

One acquired property bordering Salt Creek is now a popular park located near an
elementary school. The cost of the HMGP acquisition totaled $218,140. Visitors enjoy
modern playground equipment, picnic tables, benches, and shade trees. Pryor Park, a
property acquired through the HMGP for a total of $204,262, is located in a quiet
residential neighborhood. It is enclosed by a picket fence and has benches for relaxing.
The third property was acquired for $101,355, and is now green space for birds to
enjoy.

“Dauphin Island is unique because of its location, tourists, secondary homeowners, and
specialty shops. Because of its makeup, the effects are far reaching when severe
damage occurs from hurricanes and frequent flooding,” said Mayor Collier.
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Quick Facts

Sector:
Public

Cost:

$523,757.00 (Actual)

Primary Activity/Project:
Acquisition/Buyouts

Primary Funding:

Hazard Mitigation Grant Program (HMGP)



Island Sea Lab Prepares
For Hurricanes

Dauphin Island, AL — After being repeatedly assaulted by hurricanes, the Dauphin

Island Sea Lab decided to install hurricane shutters. Following Hurricane Ivan in 2004, Mobile County,

the shutters were installed as a preventive measure against future hurricane damage. Alabama

This proved to be a wise decision when three major storms made landfall on Dauphin

Island within three months of each other in 2005. HURRICAN Eﬂﬂﬂm'ﬂﬁL
STORM

The Sea Lab is located on 36 acres at the eastern end of Dauphin Island, a barrier
island approximately three miles from the mainland and 40 miles south of Mobile,
Alabama. The Sea Lab spans the island and is therefore surrounded by the Gulf of
Mexico, the Mississippi Sound, and Mobile Bay. A bridge connects the island to the
mainland.

When Hurricane Katrina made landfall on August 29, 2005, it caused extensive
destruction on the island. Nearly 300 homes were destroyed, several businesses were
lost, roofs were damaged, bridges were not passable, and power outages lasted for
days. However, the sea lab was soon operational, with classes resuming when roads
became passable and power was restored after two weeks.

Dauphin Island Sea Lab is a marine science institution with academic and research
distinction. Its courses are part of the required curriculum for universities in Alabama
that offer a marine science program. A total of 21 schools are members.

The lab installed permanent wind-resistant aluminum shutters on three essential
buildings for protection. Although students are evacuated to another campus whenever
a hurricane threatens the island, storm shutters are also installed on all dormitories.
The shutters protect doors and windows from high winds and flying debris.

The Sea Lab was awarded FEMA Hazard Mitigation Grant Program (HMGP) funds for
the hurricane shutters. Following a major disaster declaration, the HMGP funds up to
75 percent of the eligible costs of a project that will reduce or eliminate damages from
future natural hazard events. The grant, which totaled $169,998, was administered by
the Alabama Emergency Management Agency.

Storm shutters are a cost effective way to provide buildings with wind and impact _
protection. Another hurricane mitigation technique used at the Sea Lab is the Quick Facts
installation of ply board in windows that are not equipped with permanent shutters. The Sector:

ply board is manually installed whenever there is the possibility of a storm. The campus Public

also has backup generators in case of power failure. Cost:

. . . $226,664.00 (Actual)
“It is essential that the school continues to operate after storms. Therefore we make

every effort to protect not only our facility but our faculty and students,” said David
England, Director of the Dauphin Island Sea Lab.

Primary Activity/Project:
Retrofitting, Structural

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Storm Shutters Create Feeling of
Security for Biloxi Homeowner

ot__Ug
o

Biloxi, MS - Delores Sambuchino’s 1,750 square-foot home, purchased in 1994, has

several windows and doors. Although they let sunshine and fresh air into the home, Harrison County,

they can also be hazardous during inclement weather. Mississippi
“My first experience with hurricanes, in this home, was with Hurricane Georges [1998]. | HURRICANE/TROPICAL
was petrified,” Ms. Sambuchino said. She wanted to feel safe and know that her home STORM

was secure during future storms. Before Hurricane Katrina made landfall on August 29,
2005, Ms. Sambuchino evacuated to Bay County, Florida. She left Biloxi feeling
confident that her house would survive the hurricane because she had covered her
windows and doors with storm shutters.

Storm shutters are not new to Ms. Sambuchino. The Erie, Pennsylvania, native lived
and taught in Germany for eighteen years. “In Germany, they are called roladens. They
are built into the houses. | had these on my windows all the time,” she recalled. Her
fear of a hurricane’s destruction prompted Ms. Sambuchino to purchase shutters for her
home in Biloxi Her home is located less than a mile away from Biloxi Bay.

When Hurricane Katrina's 115 mile-per-hour winds pounded her home, the shutters did
exactly what they were supposed to do — protect windows and doors from damage that
could let water, wind, and debris into the house. “I truly believe they saved my house,”
she said. However, the windows on her sun porch were shattered. They were not
protected by hurricane shutters, and broken glass was everywhere.

The force of the wind spread debris throughout her yard. “My yard was a disaster. It
was horrible. A huge tree fell on part of my fence...at one point | had five chimneys in
my yard [that blew in from neighboring houses],” Ms. Sambuchino added.

Today, roll-down shutters on her front windows and removable aluminum storm panels
on other windows provide protection during severe weather events.

Ms. Sambuchino’s roll-down shutter systems have a manual crank. Shutter systems
are also available that have a fully-synchronized electric motor drive for ease of
operation and maintenance. However, electric shutters should be manually operable in
case of a power failure. Roll-down shutters are constructed of impact-resistant and
durable aluminum. They add value to a home or business in hurricane-prone areas,
and provide protection from extreme weather conditions and temperatures and noise.

The removable storm panels are also constructed of aluminum and provide cost-
effective protection against hurricanes and tropical storms. The panels are designed to
slip into an overhead track and fastened to a lower track with washers and wing nuts.
The shutters are extremely durable and easy to set up. They can be easily removed
and stored. Ms. Sambuchino purchased her storm panels two weeks prior to Hurricane -

i ; " . Quick Facts
Katrina at a cost of approximately $3,000. "The [shutters and panels] have paid for
themselves,” she asserted.

Sector:

Private

Cost:

$4,500.00 (Estimated)

Primary Activity/Project:

Mitigation Planning/Disaster Resistant
Universities

Primary Funding:

Property Owner, Residential
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Building Beyond Code Requirements
Charleston, South Carolina

Charleston, SC - In the fall of 2002, a magnitude 4.32 earthquake was measured in
the Charleston area. That earthquake pales in comparison to the magnitude 7.7
earthquake that struck Charleston on August 31, 1886. Could a magnitude 7.7
earthquake strike again? If so, many of those in the building industry in Charleston
want to be prepared. The Superior Code Home Standards, which are voluntary EARTH QUAHE
standards that go beyond the minimum code requirements for new and existing
construction, have been adopted by the Home Ownership Program in the Charleston
area, Seabrook Island, South Carolina, and the Habitat for Humanity. The City of
Charleston also began enforcing the International Residential Code on April 1, 2002, 90
days in advance of any other jurisdiction in South Carolina. “Why would we offer the
citizens of Charleston less than the nationally recognized standards for their
protection,” says Doug Smits, Director of Inspections, Chief Building and Fire Officials
for the City of Charleston.

ov_U
o

&%

Charleston County,
South Carolina

There are many other activities being undertaken in Charleston to reduce the risk from  Quick Facts
earthquakes. In the City of North Charleston, a non-profit organization established in Sector:
part with NEHRP assistance will break ground in May 2003 on a permanent home for Public
the organization and an educational center for the community. The center, which will
include cut-outs so that the public can view earthquake resistant structural systems, will
feature a library, hundreds of safety items and displays, and training programs for a
variety of audiences, including architects and engineers, building code officials, Primary Activity/Project:
contractors, and school children. Building Codes
Primary Funding:
National Earthquake Hazards Reduction
Program (NEHRP)

Cost:
Amount Not Available
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Businesses Increase Involvement
in Earthquake Mitigation

The State of Washington - What do Starbucks Corporation, the Boeing Company, and
the Friday Harbor Flower Shop have in common? All are businesses, all are located
near Seattle, and all are taking an active role in keeping their employees safe and
making their businesses more disaster resistant from earthquakes and other hazards.

The Cascadia Region Earthquake Workgroup (CREW) is a non-profit action group on a
mission. In 1996, the scientific community established CREW to promote awareness of
seismic risk among businesses and emergency managers. The Nisqually earthquake in
February 2001 provided CREW and its partners with an important opportunity to assess
lessons learned and to take additional steps to mitigate against damage from future
earthquakes. Since the Nisqually earthquake, CREW has sponsored conferences and
held forums to showcase both successes and failures during the Nisqually earthquake,
and how to apply those lessons learned to a variety of other hazards, including man-
made hazards.

In April 2003, CREW will release a 20-minute video directed at small- and medium-
sized businesses. Using the lessons learned from Nisqually, the message of the video
s “protect your people, your buildings, and your business.” The video, which highlights
the work of Starbucks, Boeing, and the Friday Harbor Flower Shop, will be distributed
along with a tool kit developed in partnership with the Institute for Business and Home
Safety. CREW also plans to meet with the Seattle Chamber of Commerce and other
Chambers of Commerce to establish coordinating centers with businesses, and will
continue to sponsor its series of business forums.
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EARTHQUAKE

Quick Facts

Sector:
Private

Cost:

Amount Not Available
Primary Activity/Project:
Training

Primary Funding:

Non-profit organization (NPO)
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Measuring Earthquake Potential
with GPS

Southern California - The Chinese philosopher Chang Heng invented the first
seismoscope in A.D. 132. The instrument was a large urn, on the outside of which were
eight dragonheads facing the eight principal directions of the compass. Below each
dragonhead was a toad with its mouth opened toward the dragon. When an earthquake
struck, one or more of the eight dragon mouths would release a ball into the open
mouth of the toad sitting below. The direction of the shaking determined which of the
dragons released its ball. The instrument was reported to have detected an earthquake
up to 400 miles away.

Rl

Almost 2,000 years later, on July 6, 2001, earthquake scientists unveiled the Southern
California Integrated GPS Network (SCIGN), a new type of ground motion monitoring
network. Unlike other instrument networks that record shaking, SCIGN tracks the slow
motion of the Earth's plates using a Global Positioning System (GPS). With SCIGN, the
link between the motions of the plates that make up the Earth's crust and the resulting
earthquakes is now being observed by an array of GPS stations operating in southern
California and Baja California, one of the world's most seismically active and highly
populated areas. On July 2, 2001, the 250th SCIGN station was installed. Using SCIGN
data to measure deformation of the Earth's crust, which can occur as movement on a
fault or as slow distortion of the ground, scientists can determine how strain builds up
slowly over time before being released suddenly during an earthquake. These new
GPS measurements contribute to improving the region's earthquake hazards
assessments that help motivate people to prepare for earthquakes.

Scientists of the Southern California Earthquake Center (SCEC) designed and manage
SCIGN. NASA's Jet Propulsion Laboratory, the Scripps Institution of Oceanography at

the University of California at San Diego, and the United States Geological Survey are

the principal SCEC partners in SCIGN, and all data from the array are openly available
on the Internet.
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Multiple Counties,
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EARTHQUAKE

Quick Facts

Sector:
Public

Cost:
Amount Not Available

Primary Activity/Project:
Warning Systems

Primary Funding:
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Estimating Earthquake Losses
HAZUS-MH

Washington, DC - One of the most successful risk assessment tools is HAZUS, or
Hazards U.S., a cutting edge software program developed by FEMA with the National
Institute of Building Sciences. HAZUS uses an engineering-based approach to estimate

State-wide,
District of Columbia

physical damage, economic losses, casualties, and other societal impacts from

D arthauakas, ( EARTHQUAKE

Although originally conceived as a standardized methodology, HAZUS quickly evolved
into an easily transportable software program that could be used by earthquake
engineers, universities, private industry, and the public for numerous applications. For
example, HAZUS estimates provide decision-makers with evidence of the nature and
extent of the earthquake risk in a format useful for garnering public support for public
policies and actions to reduce future earthquake damage and losses. State and local
governments, the private sector, and communities use HAZUS to estimate physical
damage and economic loss to their building stock, critical facilities, and lifelines and
utility systems, and to determine how potential losses can be avoided or reduced by Quick Facts
preventive actions. HAZUS also estimates debris generated, long- and short-term

. . . . . Sector:
shelter and alternative housing requirements, and indirect economic losses such as Public
unemployment, losses in tax revenue and production, and reduction in the demand for

Cost:

products and spending. HAZUS also can determine the impact of other hazards that

may be triggered by the main event, such as ground failure, fire, and inundation from

dam failure. Primary Activity/Project:
HAZUS-MH

Amount Not Available

Today, there are a number of HAZUS user groups across the United States that are Primary Funding:

supported by FEMA. The user groups provide the disaster management community, National Earthquake Hazards Reduction
industry, government, and the public with the resources and knowledge to effectively Program (NEHRP)

use HAZUS. FEMA also supports HAZUS through projects at the community and state

level to demonstrate the use of HAZUS in supporting state and local government

implementation of the planning requirements of the Disaster Mitigation Act of 2000 and

through pilot projects with the Department of Defense to assess the vulnerability of

facilities and infrastructure.

Significant enhancements have been made to HAZUS since its release in 1997. FEMA
is adding the capability to estimate losses from flood and hurricane wind hazards. This
multi-hazard version, which includes revisions to the earthquake loss estimation model,
is scheduled for release in 2003.
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Improving Performance
Steel Moment Frame Connections

Rl

Washington, DC - One of the critical lessons from the 1994 Northridge earthquake
was the unacceptable performance of steel moment-resisting frame construction. In
response to that performance, FEMA established the FEMA/SAC Steel Moment
Resisting Frames Project. When the extent of the problem became known, the
earthquake engineering community faced a crisis. The building code for this type of
construction had effectively been invalidated, and there was little idea of how safe
existing buildings were or how to repair damaged buildings. Since FEMA funds the
repair of publicly owned buildings, this was a crisis for FEMA as well as for building
owners. It also quickly became clear that this was not just a California problem but also
a national problem. FEMA determined that the first need was for guidance on how to
repair damaged buildings. With funds from the Congressionally-authorized NEHRP
Northridge Research Fund, the work was completed in less than a year and its primary
product, the Interim Guidelines for Steel Moment Resisting Frame Construction (FEMA-
267), quickly became the de facto standard. To date, FEMA has distributed over
20,000 copies of the Guidelines.

FEMA then began the second phase of the project, an effort to study and develop final
design criteria for the design and inspection of new construction and upgrading of
existing buildings for use by the nation's model building codes and standards. The final
products include technical guidance for new construction (FEMA 350), upgrade
guidance for existing buildings (FEMA 351), evaluation and repair guidance for
damaged buildings (FEMA 352), and a technical specifications and quality control
guidance document (FEMA 353). FEMA also published non-technical guidance for
building owners and local officials (FEMA 354) and a CD-ROM with all of the
publications and a series of background reports (FEMA 355).

This groundbreaking initiative was the first FEMA, if not federal, effort to effectively
combine the academic research world and the earthquake engineering design
community on a scale never before attempted. As a result of this effort, the building
codes and standards for the entire country have been revised to take into account
project findings. The quality of steel moment frame construction has been significantly
improved because of the project. Both the model code organizations and the industry
standards group are now using the final design guidelines as the basis for the next
update of their products. In fact, the American Institute for Steel Construction is now
sponsoring training courses across the country using the FEMA publications and has
distributed several thousand copies to date.

FEMA has been widely recognized for its role in organizing and leading the solution to
a serious problem for the nation's building codes and standards. The steel industry,
through the American Institute for Steel Construction, presented an award to the
Director of FEMA for its role in resolving this complex problem.
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State-wide,
District of Columbia

EARTHQUAKE

Quick Facts

Sector:

Public

Cost:

Amount Not Available

Primary Activity/Project:

Building Codes

Primary Funding:

National Earthquake Hazards Reduction
Program (NEHRP)




New Era in Earthquake Monitoring
Project TriNet

The State of California - Following the Northridge earthquake in 1994, FEMA provided

funding to the California Institute of Technology, the California Division of Mines and State-wide,
Geology, and the USGS to upgrade earthquake monitoring in southern California. The California
result was project TriNet, a cooperative effort to expand and modernize earthquake

monitoring in the region and to provide timely and accurate information on earthquake EARTH QUAHE

occurrences.
The development of TriNet, which began in 1997, included:
* Installation of 150 broad-band seismometers by 2002

* Installation of 450 strong-motion sensors by 2002

* Development of a data center to manage and process the information

Quick Facts
Sector:
Earthquake shaking is strongly affected by the local geology and soil conditions, and Public

the pattern of the intensity of shaking does not fall in concentric circles about the
epicenter. With data from new seismometers available in “real-time,” TriNet
seismologists realized they could produce realistic contour maps showing the severity
and distribution of ground shaking within minutes of an earthquake. This product, called
“ShakeMap,“ was made available at TriNet web sites and has proven immensely useful Warning Systems

* Development of new products, especially “ShakeMap*

Cost:
Amount Not Available

Primary Activity/Project:

to emergency management officials and managers of infrastructure and lifeline Primary Funding:
systems. Now, whenever an earthquake occurs in southern California, there is a National Earthquake Hazards Reduction
regional map available on the web that shows the shaking pattern. Program (NEHRP)

Project TriNet proved so successful that the USGS used it as the pilot model for the
Advanced National Seismic System (ANSS). ANSS is an initiative to expand TriNet
capabilities to other urban centers in areas of high to moderate seismic risk. Through
ANSS, the USGS and regional partners have begun to develop TriNet-like capabilities
in the San Francisco Bay region, the Puget Sound region, Salt Lake City, Reno,
Anchorage, and the Memphis and St. Louis areas. In addition to providing ground
shaking information for emergency response, the engineering community can apply
ANSS data in the design and construction of earthquake resistant buildings and critical
facilities.

Page 183 of 579



The Magnitude 9 Earthgauke
Solving the Mystery

The State of Washington - Lewis and Clark didn't reach the coast of Washington
State until November 1805. So how do we know that a magnitude 9 earthquake
occurred in the Seattle area on January 26, 1700? Amazingly, the remains of dead,
saltwater-flooded forests along coastal Washington and widespread deposits of sand
high in coastal estuaries suggesting tsunami inundation, along with an analysis of EARTH QUAHE
records maintained by the Japanese on tsunamis, presented evidence to geologists
that great subduction-zone earthquakes (magnitude 8 to 9) had repeatedly struck the
Pacific Northwest in the past thousand years, the most recent earthquake occurring in
1700.

State-wide,
Washington

Hard detective work by USGS scientists on the Cascadia subduction zone and other
previously unstudied crustal faults has helped residents of western Oregon and
Washington understand that they live in earthquake country. Particularly in Oregon,
where few earthquakes are felt, USGS research helped convince public officials to
significantly revise the building codes. Quick Facts

Sector:

Throughout the heavily urbanized Portland metropolitan region, new buildings are now o _
Public/Private Partnership

designed to resist earthquake forces 50 percent larger than they were under the old

code, reducing the risk to life and property in future earthquakes. Cost:
Amount Not Available
The impact of earthquake awareness can been seen in Seattle in the effects of the Primary Activity/Project:

Nisqually earthquake. Although the ground motions were not strong enough to test Nnew 1y4ining
design criteria and seismic retrofits, the growing earthquake awareness helped

L Primary Funding:
significantly reduce non-structural losses. Y 9

National Earthquake Hazards Reduction

For example, at The Little Church on The Prairie Learning Center, this awareness Program (NEHRP)

played an important part in keeping people safe. Some months before the earthquake,
volunteers worked with FEMA hazard mitigation officials to make sure the daycare
center would be safe from shaking effects of an earthquake.

Mitigation measures included bolting cribs to the walls and strapping water heaters,
television sets, and computers in place. When the Nisqually earthquake struck, the
children and staff at the Center were protected from falling objects.
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The Trans-Alaska Oil Pipeline
Survival

The State of Alaska - Each day, the Trans-Alaska oil pipeline carries one million
barrels of oil, about 17% of the domestic oil supply for the United States, valued at
about $25 million. If the pipeline had ruptured during the recent Denali earthquake, the
lost revenue and cost of repair and environmental cleanup would have been

incalculable. EARTH QUAHE

When the pipeline was proposed in 1968 to transport oil from producing fields near
Prudhoe Bay on the Arctic Ocean to the ice-free port of Valdez, USGS geologists
realized that earthquakes on faults along the pipeline route presented a potential threat.
In the 1970's, seismologists and geologists commissioned by the Alyeska Pipeline
Service Company, in concert with the USGS, studied the likely effects of a magnitude
8.0 earthquake, judged to be the maximum credible earthquake for the Denali fault.
The resulting technical requirements for the pipeline stipulated it must be designed to
withstand intense shaking levels and up to twenty feet of offset, which proved to be
right on target for the magnitude 7.9 earthquake that occurred on November 3, 2002. Quick Facts

State-wide,
Alaska

Sector:

Shaking during the magnitude November 3 earthquake was violent and damaged a few Bublic
upli

of the elevated supports south of the fault zone. However, the pipeline design
successfully accommodated the damage and remained adequately suspended Cost:

between undamaged uprights without rupturing. The Alaska oil pipeline had survived Amount Not Available
intact, with only nominal damage. “Although considered to be excessively conservative primary Activity/Project:

at the time, the USGS design guidance proved to be on target, and the resilience of the utility Protective Measures
pipeline to Sunday's fault rupture is a testament to the importance of science in hazard

" . .. . . Primary Funding:
mitigation and decision-making“ says USGS Director, Charles Groat.

Private funds
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Model Building Codes
Impact

Washington, DC - The nation's model building codes have a greater impact on the
quality of construction and how structures will withstand the forces of nature than any
other FEMA program. The philosophy of ensuring the quality of construction at the local
level before a disaster by making the nation's model building codes adequate for all
hazards has made the work of FEMA much easier, both before and after a disaster.

FEMA's experience with the model code organizations began in the early 1980's. The
most significant example of FEMA's work with the building codes occurred when the
International Code Council, which was formed from the three original model code
organizations, attempted to develop a single International Building Code. It quickly
became apparent that the existence of two sources of seismic code provisions was a
serious issue that threatened to derail the entire effort.

FEMA was one of the first outside organizations to meet with the original International
Code Council in 1995 to help resolve this issue. FEMA met with the relevant parties,
developed a plan that would respond to most of the concerns that had been raised, and
contracted and managed the Code Resource Development Committee Project. The
Committee ultimately developed the provisions that were successfully balloted into the
International Building Code (IBC).

This was probably one of the most critical issues facing the IBC process, and its
resolution significantly improved the quality and applicability of the new IBC. FEMA's
work was acknowledged in separate letters from the International Code Council and the
International Conference of Building Officials.

Shortly after that process was underway, the National Fire Protection Association
(NFPA) decided to offer their own building code to compliment their wide variety of fire
and life safety standards. FEMA worked with the various committees, and FEMA's
representative was given a seat on the Technical Correlating Committee, which
oversees and resolves conflicts from the other developmental committees. With
FEMA's involvement, the NFPA 5000 Building Code adopted the latest version of the
ASCE-7 Minimum Design Loads Standards by reference and was published recently.
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State-wide,
District of Columbia

EARTHQUAKE

Quick Facts

Sector:

Public

Cost:

Amount Not Available

Primary Activity/Project:

Building Codes

Primary Funding:

National Earthquake Hazards Reduction
Program (NEHRP)
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Getting the Alarm Out:
USM's Tornado Warning System

Hattiesburg, MS - Prior to 1998, students at the University of Southern Mississippi
(USM) were largely dependent upon “word of mouth” information when tornadoes
threatened the campus. According to Bob Hopkins, USM Chief of Security, the
university recognized the need for a campus-wide tornado warning system when
several alerts failed to reach a considerable portion of the 16,000 students enrolled.

“The critical need is for people outside to go inside,” Mr. Hopkins said. “There is an
emergency plan in effect in each building with designated safety areas.” The University
Police dispatch office manages the system.

University Officials say the system operates similarly to a radio or wireless system. “If a
tornado warning is issued for our area, the University Police dispatcher calls the
Emergency Management District to confirm the tornado is a threat to our campus. At
that point, we set the alarm off,” Mr. Hopkins explained.

The most noticeable feature of the new system is its prominent position on top of
Owings-McQuagge Hall. The radio-controlled warning system has two components: 1)
an alarm characterized by Westminster Chimes, and 2) a voice system which
announces, “A tornado warning has been issued for the Hattiesburg area. Please seek
shelter.”

The Federal Emergency Management Agency contributed $21,902 of the $29,202 cost
to install the warning system through its Hazard Mitigation Grant Program (HMGP),
which is administered by the Mississippi Emergency Management Agency. Following a
major disaster declaration, the HMGP funds up to 75 percent of the eligible costs of a
project that will reduce or eliminate damages from future natural hazard events.

“Students are acquainted with the system during risk management orientation. Each
residence hall gets a copy of the Emergency Response Manual,” Mr. Hopkins noted.
He is pleased with the system'’s effectiveness.

During Hurricane Katrina (2005), approximately 1,800 students remained sheltered on
USM'’s campus.
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Forrest County,
Mississippi

TORNADO

Quick Facts

Sector:
Public

Cost:

$29,202.00 (Estimated)

Primary Activity/Project:

Warning Systems

Primary Funding:

Hazard Mitigation Grant Program (HMGP)




Pump Station Workers Seek Refuge
In Hurricane-Resistant Rooms

Palm Beach County, FL — When Hurricane Wilma hit Florida in October 2005,
mitigation measures and emergency planning were put to the test at two water control
pumping stations located at the edge of the Everglades. Workers inside the stations
were safe and the pumps remained in operation during the storm.

Palm Beach County,
Florida

HURRICANE,/TROPICAL
Operators at two South Florida Water Management District (SFWMD) stations followed STORM

their emergency plan and did not panic. Personnel, who must remain at the stations
before, during, and after any hurricane event to ensure continuous operation, retreated
to fortified hurricane-resistant rooms during Wilma. When the storm passed, workers
returned to their priority assignment — making sure that the pumps were running
smoothly to keep residents’ homes dry.

“Because of South Florida’s flat terrain, it is critical to keep [our] 25 major pump stations
running during a hurricane event, moving flood waters through miles of canals away
from urban and agricultural areas,” explained Olivia McLean, Director of Emergency
Management at SFWMD. “If these pump stations were not working during a hurricane
or excessive rain event, many areas in South Florida could quickly be under water.”

After Hurricane Andrew (1992), SFWMD revised and expanded its emergency
management operations to address the safety of its workers, while ensuring the
continuous operation of the pumping stations. SFWMD embarked on a program to
harden all of its facilities against high wind events. Over several years, roofs were
upgraded, and hurricane shutters and heavy steel doors were installed. Worker safety
inside the buildings was also addressed.

In the spring of 2000, SFWMD engineers designed and constructed hurricane-resistant
rooms inside 11 of the District’s pumping stations. The rooms were constructed with
reinforced concrete to resist a Category 5 hurricane. At four other stations, existing
rooms, such as kitchens or bathrooms, were retrofitted to meet the same high standard
of fortification. Grants totaling $105,000 from FEMA'’s Hazard Mitigation Grant Program
(HMGP) funded much of the total cost of $117,000 to harden thel5 rooms. Following a
major disaster declaration, the HMGP funds up to 75 percent of the eligible costs of a
project that will reduce or eliminate damages from future natural hazard events. The
balance was paid for by SFWMD.

“We were in the control room when the bay door started to go out, but we stayed calm,”
said station G-335 Chief Operator Luis Bianchi, recalling his response when Wilma hit.
“We just gave a quick check of the gauges and headed to the [fortified] kitchen." Gary

Fisher, Chief Operator at pump station S-5A, noted that “having that [fortified room] -
} ) ) - Quick Facts

takes the fear out of the picture when you'’re out here in a storm. If you need it, it's

there.” year:
1998

Director McLean described the pump station operators as being on the front lines. “We  sector:

think of them as heroes,” she said. “Storm or not, they have to be there. Having the Public

fortified rooms allows us to have those men where we need them most. But most of all, .

it allows us to have them safe.” $117,856.00 (Actual)
Primary Activity/Project:

Safe Rooms/Community Shelters

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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Elevated Home Serves
as Neighborhood Shelter during Katrina

ol

o

Moss Point, MS - The Stork family’s home is the only elevated building in their
community. Although the house was built to mitigate flooding, the family decided to
evacuate to avoid being in the path of Hurricane Katrina’'s reported 90- mile-per-hour
winds as it approached the Gulf Coast on August 29, 2005.

Jackson County,
Mississippi

HURRICANE,/TROPICAL
In the family’s absence, the Storks’ house became a refuge for 37 neighbors and their STORM
pets trapped by a 15-foot storm surge. Concerned about the powerful winds associated
with the storm, Joseph Stork, and his family chose to wait out the storm in the family’s
church, which sits on a slab-on-grade foundation.

The Storks’ small middle-class community borders a canal that flows into a bayou.
Before they evacuated, the couple offered their elevated home to a few neighbors as a
shelter in case of flooding. Built in 1998, the 1,100-square-foot house is elevated 13.1
feet above sea level and sits on eight-foot-tall wood pilings that are 12-inches by 12-
inches square. The 26 pilings are six feet apart and embedded six feet into the ground.
The home’s double 2-by-10-inch floor joists are securely anchored to the piles.

As Katrina’'s surge sent waist-deep waters rushing into the church, the family knew they
needed to get to higher ground immediately. They decided to return to their elevated
home. A family friend who owned a boat transported the family back to their house.
When the Storks returned, they found their modest house crammed with residents of
the community. Sadly aware that nearly all of the homes in their community were under
water, the Storks were relieved that everyone in the area survived Katrina, and were
pleased that their elevated home played a major role in that survival. “There were 37
people, three Great Danes, a pit bull, a bull mastiff, two Chihuahuas, a dachshund, two
cats and two tropical birds here,” Joseph Stork said.

When the Storks began rebuilding their home in 1997 after a fire destroyed the original
house, they discovered they had to elevate the house in accordance with the City’s
recent adoption of building codes compliant with the National Flood Insurance Program.
“The house is elevated four feet above the required nine-foot Base Flood Elevation.
Having done so certainly paid off for them,” noted the City's floodplain administer,
Thomas Franklin.

Katrina’s rushing waters soaked the insulation beneath the house and caused some
damage to the building and staircase. However, the Storks feel the overall damage _
incurred is minor compared to what their neighbors suffered. “The house held up good,” Quick Facts

Joseph noted. Sector:
) . o ) ) ) Private
The Storks are considering other mitigation strategies that they can apply to their home Cost:

to help strengthen it against future storms. Elevating the air conditioning unit is
important because Katrina's waters ruined the one that was located on the lowest floor.
“We have applied for a Small Business Administration loan to help pay for repairs; Primary Activity/Project:
maybe we’ll have enough money to purchase storm shutters," Jane Stork said. Elevation, Structural

Amount Not Available

Primary Funding:
Homeowner
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Elevated House
Attracts Local Attention

Biloxi, MS — Passers-by often ask Harry and Clarice Shoemake about their elevated

house. The couple noticed the new interest in their property after Hurricane Katrina Harrison County,

struck on August 29, 2005, destroying large portions of many Gulf Coast communities. Mississippi
The couple’s elevated home remained standing during the storm.

HURRICANE,/TROPICAL
When the Shoemakes bought their home in a former fishing camp community, they STORM

knew it had been empty for a year and had been plagued more than once by six feet of
floodwater. It was the only house built on a slab-on-grade foundation in the
neighborhood. All other homes in the community were elevated. “Nobody would buy
[the house] because it was on the ground,” Harry Shoemake explained.

The Shoemakes' backyard is adjacent to the Tchoutacabouffa River. The river flows
into Biloxi Bay, a large inlet of the Gulf of Mexico less than five miles away. The couple
decided to elevate and retrofit their home to reduce the risk of damages from flooding
and high winds. The elevation, completed in 2004, was funded with a $98,000 grant
from FEMA'’s Hazard Mitigation Grant Program (HMGP), administered by the
Mississippi Emergency Management Agency. The Shoemakes supplemented the grant
with personal funds and made additional enhancements, such as a wider staircase.

The couple’s 2,100 square-foot home is elevated 11 feet 11 inches above the original
slab-on-grade foundation and sits on an open concrete column system with embedded
anchor plates for added structural support. The open space beneath the house is
utilized for parking. Harry Shoemake noted that the elevation includes an additional
three feet (freeboard) that is higher than Harrison County’s minimum code requirement.
“I wanted to be on the safe side, elevate higher, and never have to worry about it
again,” Harry Shoemake explained.

Another mitigation measure implemented by the Shoemakes was to replace the original
shingle roof with a metal roof. They also installed windows with wind-resistant glass
rated to withstand gusts of up to 175 mile per hour.

Katrina's 17-foot storm surge brought water into the house after forcing open the
French doors in the rear of the structure. Although there was no substantial standing
water within the house and no structural damage, salt water from the surge did cause
some damage to the drywall and floors. Although the house escaped serious flooding,
the powerful winds, in excess of 112 miles per hour, caused some minor damage to the
metal roof. “The wind and the storm surge caused the flooding, not the rain,” explained Quick Facts
Harry Shoemake. Sector:

Private

Even though their community did not have power for eight days, the Shoemakes
proceeded with the clean-up and repair process. They returned to living in their home in
less than four weeks after the storm. “Compared to many people in the city, we came
out good after the storm,” noted Harry Shoemake.

Cost:
$98,000.00 (Estimated)

Primary Activity/Project:
Elevation, Structural

Primary Funding:
Hazard Mitigation Grant Program (HMGP)
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View From the Top:
An Elevation Success Story

Biloxi, MS - A Biloxi couple has shown that home elevation not only prevents property
loss, but can be pleasing to the eye as well. “We wanted a finished look,” said Judy
Steckler of her family’s home. “We wanted our home to look like a home and we
worked really hard to make it aesthetically pleasing.”

Judy and her husband Judge Sandy Steckler decided to elevate their house after five
feet of water flooded its first floor during Hurricane Georges in 1998. “Georges was the
third time that we had water in the house,” Judy Steckler recalled. “The first time we
had about 18 inches. The next time water rose about three and a half feet over the
counter tops in the kitchen, and then with Georges it came up five and a half feet to the
upper kitchen cabinets.”

As they considered rebuilding, the Stecklers were advised by Harrison County officials
that they would have to elevate their home in order to qualify for flood insurance. Then
they were notified by the Mississippi Emergency Management Agency (MEMA) that
they qualified for FEMA's Hazard Mitigation Grant Program (HMGP). Following a major
disaster declaration, the HMGP funds up to 75 percent of the eligible costs of a project
that will reduce or eliminate damages from future natural hazard events. The Stecklers
received $50,000 in HMGP funds and paid the balance of the cost to elevate their
home themselves.

Instead of the typical staircase in front and back of the house that usually accompanies
an elevation project, the Stecklers decided to use personal funds to build a large
wooden porch along the entire backside of the house that faces the river. “We were
accustomed to having the outside and living areas inside as one component and we
utilized it so much that having stairs in the front and rear would not have worked for us,”
she explained. “We chose to spend our own money to supplement grant funds on the
porch to make the house [meet our needs]." Builders also added stone work under the
house to match the stone on the first floor of the dwelling to give it a more finished and
uniform look.

The Stecklers’ elevated house received three feet of water during Hurricane Katrina
(2005), but the couple was grateful that they did not get the 11 and a half feet they
would have if they had not elevated their property. “We were confident about staying
here during Katrina because this is a pole house,” said Judge Steckler. “The poles go
all the way from the roof through the house and are tied into steel beams. Our home
has a level of strength that rises from the slab all the way to the metal roof.”

The Stecklers were able to clean and dry out the first floor of their home within a couple
of days by using a sump pump. Flood-resistant mitigation renovations made in 2002
made the post-storm cleanup easier, such as the installation of hard-surfaced flooring,
solid wood doors, and walls made out of a water-resistant material that will not mildew.

In addition to saving their home and reducing damages, the couple discovered another
reason to love their elevated home. “We see sunsets better up here,” Sandy
proclaimed.
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Harrison County,
Mississippi

HURRICANE/TROPICAL
STORM

Quick Facts

Year:
1998

Sector:
Private

Cost:

Amount Not Available

Primary Activity/Project:

Elevation, Structural

Primary Funding:

Hazard Mitigation Grant Program (HMGP)
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Waterfront High-Rise
Survives Katrina
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Gulfport, MS - Legacy Towers stands approximately 150 feet tall on the beach facing
the Gulf of Mexico. These new luxury condominiums withstood the powerful 30-foot
storm surge and winds of more than 140 miles per hour when Hurricane Katrina struck
on August 29, 2005.

Harrison County,
Mississippi

HURRICANE/TROPICAL

Penetration of the structure, typically due to compromise of windows and doors, is a STORM
major concern during hurricanes, because it can lead to content damage, roof
separation, and structural failure. The survival of the condos was primarily attributed to
the structure’s break-away walls, windows, and doors designed to wash away during
high wind and water events. These ground-level-only measures are intended to protect
the building from structural loads associated with fast-moving water and water-borne
debris. Break-away walls on the first floor allow water and wind to flow freely through
the structure and prevent damage to the higher floors.

Property manager Taco Sanchez is proud that the building withstood the storm. “It did
what it was supposed to do. The ground level walls blew out and the rest of the building
held. The building is a testament to good construction,” Mr. Sanchez said. The 14-story
building was one of only a few inhabitable buildings standing along the Mississippi Gulf
Coast after the storm.

Concrete walls separating each unit and built perpendicular to the wave crest were
another vital structural element. The reinforced steel walls were “tied” to concrete-
augured pilings embedded 85 feet into the ground. Because the walls carried the load
and were continuous from the ground to the top floor, there is nearly as much concrete
under the ground as above.

The hardest hit areas were the first and second floors and the southeast corner of the
building that was directly in the path of the wind. The first floor received 10 feet of
water, which led to mold and mildew. The damaged materials were removed and the
walls dried out before renovation began.

Additional damage included the loss of the back-up generator, destroyed by water and
debris that also cracked several windows. The roof suffered minor damage but the roof
membrane remained intact. Mr. Sanchez suggested that one technique that should be
incorporated into the rebuilding is to construct a concrete wall around the generatorto  Quick Facts
protect it from wave action. “If the generator had not failed because of water damage,  gector:

the Legacy would have remained operational,” Mr. Sanchez explained. The towers Private

were without power until they received a backup generator 10 days after the storm.

Cost:

Legacy Towers’ survival has played a key role in the rebuilding process on the Gulf Amount Not Available

Coast. The Legacy was one of only a few places able to offer housing to construction  Primary Activity/Project:

and emergency workers immediately after Katrina. “You have to build it right,” said Flood-proofing
Casey McGinnis, site superintendent, crediting the survival of Legacy Towers to its Primary Funding:
excellent design and construction. “Although we had flood insurance, the solution is Business Owner

construction, construction, construction,” Mr. Sanchez added.
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Elevating a Brick Home:
A Mitigation Success Story

Saucier, MS — Retired electrician Schuyler “Skipper” Palmer and his wife, Ivy, used to
expect flooding and damage to their home whenever the rainy season began. To
mitigate flooding, the Palmers decided to elevate their brick home.

In 1972, the Palmers moved into a house nestled among towering pines in a
picturesque and spacious corner of Harrison County on property that had long been in
the family. The Palmers’ property is 48 feet above sea level. There is a pond and the
backyard borders on Tuxachanie Creek. As development increased in the county, the
couple witnessed major rains flooding their community. “Our floods come from rain
waters; when it rains above us at Perkinston and Wiggins, it comes down this little
creek [in the backyard] and it rises,” lvy explained.

The Palmers’ house was plagued with floods between 1987 and 1998. Hurricane
Georges (1998) flooded their house with 53 inches of water. “Georges was our worst
storm. There were three families across the creek who sold out (after the storm), but we
weren't going anywhere,” said Skipper.

Flooding left the couple sifting through sludge to salvage some of their possessions
and forced them to evacuate their home for extended periods of time. They have flood
insurance, so it was possible for the Palmers to return to their home after each flood
and start again. “You can come out pretty good [with flood insurance], but you can’t
replace everything,” Skipper explained. “You just get tired of losing everything. You
don’t even want to go and pick out furniture,” lvy added.

After several flood losses, the Palmers were eager to have their home elevated. They
received $92,000 from FEMA’s Hazard Mitigation Grant Program (HMGP),
administered by the Mississippi Emergency Management Agency (MEMA). Following a
major disaster declaration, the HMGP funds up to 75 percent of the eligible costs of a
project that will reduce or eliminate damages from future natural hazard events.
Because the cumulative cost of damages they incurred from repetitive flooding
exceeded $100,000, the Palmers knew they would quickly reap savings by having 